
1 N DIAN AORrCLTLTU UA L 
Research Institute, New Dei.hc. 


L A. R. 1. 6. 

MOlPO-Sl -« AR/3t— 7-7*64-I0,0()0. 




3 1WAY1946 


ANNALS 

OF 

The Entomological Society of America 


VOLUME XLI, 1948 


HERBERT OSBORN, Editor Emeritus 
CLARENCE H. KENNEDY, Editor Emeritus 


EDITORIAL BOARD 

MAURICE T. JAMES, Managing Editor 
Pullman, Wash. 


1948 

JOSEPH C. BEQUAERT, 
Cambridge, Mass. 

J. FRANKLIN YEAGER, 
Beltsville, Md. 


1949 

J. D. BORROR, 
Columbus, Ohio. 
PHILIP GARMAN, 
New Haven, Conn. 
F, H. BUTT, 

Ithaca, N. Y. 


1950 

C. D. MICHENER, 
Lawrence, Kans. 
C. W. SABROSKY, 
Washington, D. C, 
M. W. SANDERSON, 
Urbana, III. 


PUBLISHED QUARTERLY BY THE SOCIETY 
COLUMBUS, OHIO 



THE ENTOMOLOGICAL SOCIETY OP AMERICA 


Presidents 




. H. Comstock 1906-7 

Vm. Wheeler 1908 

Henry Skinner 1909 

J. B. Smith 1910 

Herbert Osborn 1911 

S. A. Forbes 1912 

C. J. S. Bethune 1913 

P. P. Calvert 1914 

V. L. Kellogg 1915 

P. M. Webster 1916 

Lawrence Bruner 1917 

Nathan Banks 1918 

J. G. Needham 1919 

L. 0. Howard 1920 

J. M. Aldrich 1921 

Arthur Gibson 1922 

T. D. A. Cockerell 1923 

C. W. Johnson 1924 

Geo. A. Dean 1925 

W. A. Riley 1926 

P. E. Lutz 1927 


E. O. Essig 1928 

C. T. Brues 1929 

Edith M. Patcji 1930 

W. Folsom 1931 

. J. Davis 1932 

L £. Snodgrass 1933 

C. L. Metcalf 1934 

Clarence H. Kennedy 1935 

H. B. Hungerford 1936 

O, A. Johannsen 1937 

A. L. Melander 1938 

E. M. Walker 1939 

W. D. Punkhouser 1940 

W. B. Herms 1941 

Charles P. Alexander 1942-43 

Clarence B. Micked 1944 

J. A. G. Rdm 1945 

C. P. W. Muesebeck 1946 

Z. P. Metcalf 1947 

H. H .Knight 1948 


First Vice-Presidents 


James Fletcher 1907 

LB. Smith 1908 

Herbert Osborn 1909 

S. A. Forbes 1910 

Lawrence Bruner 1911 

A. D. Hopkins 1912 

P. P. Calvert 1913 

mes G. Needham 1914 

S. Hine 1915 

J. P. Felt 1916 

E. M. Walker 1917 

T. D. A. Cockerell 1918 

James W. Folsom 1919 

P, E. Lutz 1920 

Arthur Gibson 1921 

W. A. Riley 1922 

Wm. S. Marshall 1923 

W. E. Britton 1924 

Lawson Caesar 1925 

C. L. Metcalf 1926 

W.E. Hinds 1927 


Edith M. Patch 1928 

H. B. Hungerford 1929 

R. E. Snodgrass 1930 

J. M. Swaine 1931 

F. C. Bishopp 1932 

W. B. Herms 1933 

E. P. Van Duzee 1934 

Leonard Haseman 1935 

J. A. Hyslop 1936 

A. G.Ruggles 1937 

W. D. Punkhouser 1938 

Ann H. Morgan 1939 

J. A. G.Rehn 1940 

A. C. Baker 1941 

Miriam A. Palmer 1942-43 

Roger C. Smith 1944 

A. Avinoff 1945 

S. A. Ghaham 1946 

Rog^ C. Smith 1947 

E. G. Linsley 1948 


Second Vice-Presidents 


Henry Skinner 1907 

C. J. S. Bethune 1908 

D. Hopkins 


A. D. Hopkins 1909 

V. L. Kellogg 1910 

A. D. MacGSlivray 1911 

C. P. Gillette 1912 

W. M. Marshall 1913 

C. G. Hewitt 1914 

J. M. Aldrich 1915 

A. L. Mdander 1916 

H. C. Pall 1917 

E. P. Van Duzee 1918 

R. V. Chamberlin 1919 

Edith M. Patch 1920 

E. C. Van Dyke 1921 

R. A. Cooley 1922 

P. E. Lutz 1923 

C.T. Brues 1924 

Paul S. Welch 1925 

Annette P. Braun 1926 

E.P. Van Duzee 1927 


W. D. Punkhouser 1928 

L. Caesar 1929 

R. W. Doane 1930 

Harold Morrison 1931 

W. B. Herms 1932 

C. H. Ridiardson 1933 

J. McDunnough 1934 

Wm. T. M. Forbes 1935 

T. H. Prison 1936 

A. C. Kinsey 1937 

C. P. W. Muesebeck 1938 

G. P. Perris 1939 

Robert Matheson 1940 

R. H. Painter 1941 

William T. Davis 1942-43 

W. J. Brown 1944 

E. Gorton Linsley 1945 

Alvah Pet^son 1946 

E. Gorton Linsley 1947 

Paul Oman 1948 


J. Chester Bradley . . 

C. R. Crosby 

A. D. MacGilUvray. 

J. M. Aldrich 

C. L. Metcalf. 


Herbert Osborn 

Clarence H. Kennedy 


Secretary-Treasiirer 

.1906-09 T.J. Davis 

. 1910 H. B. Hung^oxd . 

.1911-15 C. E. Mickel 

. 1916-20 Herbert M. Ross . . 

. 1921-25 


Managing Editor 

1908-28 Arthur W. Lindsey 

1929-44 M aurice T. James. 


1926-31 

1932-^35 

1936-43 

1944- 


1945-48 

.1948- 



TABLE OF CONTENTS— VOLUME XLI 


CONTENTS OF No. 1 

PAGE 


Basham, Ernestine H. — Culex (Melanoconion) mulrennani, a New Species 

from Florida (Diptera: Culicidae) 1 

Hertig, Marshall — New Genus of Bloodsucking Psychodids from Peru 

(Diptera: Psychodidae) 8 

Ross, Herbert H. — New Nearctic Rhyacophilidae and Philopotamidae 

(Trichoptera) 17 

Robinson, John H. — Description of a New Tiger Beetle from Texas 27 

Mason, Horatio C. — Chremylus ruhiginosus (Nees.), a Braconid Parasite of 

the Casemaking Clothes Moth 28 

Wheeler, Nancy H. — Contribution of the United States Naval Medical 

School to Zoological Science in World War II 41 

Abdel-Malek, Albert — Plant Hormones (Auxins) as a Factor in the Hatching 

oiAedes trivittatus (Coquillett) Eggs 51 

Krombein, Karl V. — Liberation of Oriental Scolioid Wasps in the United 

States from 1920 to 1946 (Hymenoptera; Scoliidae, Tiphiidae) 58 

Metcalf, Z. P., and S. C. Bruner — Cuban Flatidae with New Species from 

Adjacent Regions 63 

Bohart, George E. — New North American Bees of the Genus Dujourea 

(Hymenoptera: Halictidae), Part II 119 

Alexander, Charles P. — New or Insufficiently-Known Crane-Flies from New 

Caledonia (Diptera: Tipulidae) 137 

Proceedings of the Forty-second Annual Meeting 149 

List of Members 162 

Book Notices 16, 26, 40, 57 


CONTENTS OF No. 2 


Shaw, F. R.— A Contribution to the Phylogeny of the Mycetophilidae 189 

Lee, Helen Tsui-Ying — k Comparative Morphological Study of the Pro- 
thoracic Glandular Bands of Some Lepidopterous Larvae with Special 

Reference to their Innervation 200 

Ritcher, P. O. — Descriptions of the Larvae of Some Ruteline Beetles with 

Keys to Tribes and Species (Scarabaeidae) 206 

Gurney, Ashley B. — Notes on Nearctic Hemerobiidae, with Descriptions 

of Two New Species (Neuroptera) 213 

Parsons, Carl T.— A Classification of North American Conopidae 223 

Fairchild, G. B., and Hertig, Marshall — Notes on the Phlebotomus of 
Panama (Diptera, Psychodidae). III. P. cruciatus Coq., trinidadensis 

Newst., and gomezi Nitz 247 

Jahn, Theodore Louis, and Koel, Bertram S.— The Effect of Temperature 

on the Frequency of Beat of the Grasshopper Heart 258 

Weber, Neal A. — ^A Revision of the North American Ants of the Genus 
Myrmica Latreille with a Synopsis of the Palearctic Species. II 267 


iii 



CONTENTS OF No. 3 


PAGE 

Exline, Harriet — M orphology, Habits and Systematic Position of AUepeira 

lemniscata (Walckenaerj (Araneida: Argiopidae, Allepeirinae) 309 

Rau, Phil — ^A Note on the Nesting Habits of the Wasp, Pemphredou inornatiis 

Say 326 

Aitken, Thomas H. G. — Recoveiy’ of Anopheline Eggs from Natural Habitats, 

An Aid to Rapid Survey Work 327 

Bohart, Richard M. — The Subgenus Xeoculex in America North of Mexico 

(Diptera, Culicidae) 330 

Bruce, W. N. — Studies on the Biological Requirements of the Cat Flea. . . 346 

Mills, Harlow B. — New North American Tomocerinae 353 

Bicx, George H. — Resistance of Ciilex qidnquefasciatus Say Lan’ae and Pupae 

to Experimental Drought 360 

Satterthwait, a. F. — ^A Supplement to “Key to KnowTi Pupae of the Genus 

Calendra, with Host-Plant and Distribution Notes” 369 

La RitTERs, Ira — K New Species of Pelocoris from Nevada, with Notes on the 

Genus in the United States (Hemiptera: Naucoridae) 371 

Yeager, J. Fr.vnklin, and Munson, Sam C.— A Ratio Hypothesis Pertaining 

to the Biological Action of Poisons and Drugs 377 

Smith, Clyde F. — ^A New Aphid on Devil Shoe String {Tephrosia virginia?ia, 

L. Pers.) 384 

Atkins, E. Laurence, Jr. — M imicry Between the Drone-Fly, Eristalis tenax 
(L.), and the Honeybee, Apis mellifera L. Its Significance in Ancient 

Mythology and Present-Day Thought 387 

Kitzmiller, James B. — Notes on the Life Cycle of the Chrysanthemum Aphid, 

Macrosiphum sanhorni (Gillette) 393 

Denning, D. G. — New Species of Trichoptera 397 

Book Notices 325, 368, 376. 386, 401 

CONTENTS OF No. 4 

Bailey, Norman S, — ^The Hovering and Mating of Tabanidae: A Review of 

the Literature with Some Original Observations 403 

Anderson, W. H. — Lan^ae of Some Genera of Calendrinae (^Rhyncho- 

phorinae) and Stromboscerinae (Coleoptera: Curculionidae) 413 

Haviland, Elizabeth E. — Mound Changes After Ten Years in Colonies of 

Formica exsect aides Forel 438 

Riegel, Garland T. — ^The Wings of Braconidae (Hymenoptera) 439 

Simmons, Perez; Fisher, Charles K., and Tyler, John G. — Notes on the 

Apache Wasp in California 450 

Fairchild, G. B., and Hertig, Marshall— N otes on the Phlebotomus of 
Panama (Diptera, Psychodidae) . IV, P. atroclavatus Knab, P. cayennensis 
Floch and Abonnenc, P. chiapanensis Dampf and Some Related Forms from 
the West Indies and Mexico 455 

Sanderson, Milton W. — Lar^'al, Pupal, and Adult Stages of North American 

Physonota (Chrysomelidae) 468 

Barber, H. S, — Postscript on the “Odd Beetle” 478 

Strandtmann, R. W., and Menzies, George C. — k. New Species of Mite, 
Hypoaspis murinus. Frequently Taken from Rathis spp. (Laelaptic^e: 
Hypoaspinae) 479 

Chamberlin, Ralph V. — On Some American Spiders of the Family Erigonidae. 483 


Index to Volume XLI 566 

iv 



ANNALS 

OF 

The Entomological Society of America 

Volume XLI MARCH, 1948 


CXILEX (MELANOCONION) MULRENNANI, A ITEW 
SPECIES FROM FLORIDA^ 

(Diptera: Culicidae) 

ERNESTINE H. BASHAM,* 

Florida State Board of Health 

Eight species of Cidex, subgenus Melanoconion are listed by Wirth 
(1945) as occurring in the Ijnited States, of which six have been recorded 
from Florida: Cvltx pilosus (D. &K.), C. erratictis (D. & K.), C. peccator 
D. & K., C. (Ur aim Theob., C. opisthopus Komp, and C. elevator D. & K. 
C. ahominaior D. & K, has b^n recorded from Texas by King and 
Bradley (1937) with a later description of the larva by Eads (1943) and 
C. anips Dyar has been reported as collected in 1916 at San Diego, 
California by Dyar, Pritchard, et al. (1947) record four of the Florida 
species as occnirring on the Florida Keys: Cviex airatus Theob., C. 
^losus (D. & K,), C. elevator D. & K., and C. erraticus (D. & K.), of 
which C. (Uraius Theob. is the most common species. 

The present paper describes a new species of Culex, subgenus Mela- 
noconion which was found breeding in the Florida Keys and presents 
brief notes on its biology and bre^iing habits. The species has been 
named midrennani, in honor of Mr. John A. Mulrennan, Director, 
Division of Entomology, Florida State Board of Health. 

BIOLOGY 

On October 13, 1945, E. L. Seabrook and A. E. Pritchard collected 
seven male specimens of Culex, subgenus Melanoconion sp. at Big Pine 
Key, Monroe County, Florida, from limestone solution holes. On 
examination of the terminalia of the species, Dr. Alan Stone and Col. 
W. H. W. Komp determined it as undescribed. The occurrence of this 
species was noted by Pritchard, et al. (1947). 

Surveys of the distribution and density of the mosquitoes of the 
Upper and Lower Florida Keys were made at intervals from October, 
1^5, through July, 1947 ; however, it was not until April 16, 1947, that 
additional specimens of this new mosquito were found, when Fred 

iFrom the CDC Activities, XJ. S. Public Health Service, Division of Ento- 
mology, Florida State Board of Health. 

Entomologist, TJ. S. Public Health Service. 
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Miller collected fotir pupae and reared one male from a collection made 
on Ramrod Key, Monroe County, Florida, from a man-made well. 
The well, constructed in Miami oolitic limestone, measured three feet 
square by three feet deep, was located in direct sunlight fifteen feet from 
an abandoned chicken house, absolutely devoid of all vegetation, with 
a water depth of approximately seven inches. Associated reared 
specimens were two males C. atratus Theob. and one female C. {Mela- 
noconion) sp. 

Prom the same station on April 19, 1947, Fred Miller collected two 
pupae and the author reared one male C. mulrennani; the second pupae 
failed to emerge. 

On July 24-30, 1947, a survey was made by D. C. Thurman, Jr. 
and the author during which time the Ramrod Key well failed to show 
evidence of any mosquito breeding. 

On Big Pine Key, during this same survey, larvae of C. mulrennani 
were found to be breeding in three rock holes. One, a small rectangular, 
shallow, water-filled depression in a limestone stratum, measured 12 
by 18 inches with an average depth of 12 inches. The water contained 
filamentous algae and several clumps of grass. For approximately 
four hours a c£.y the pool was shaded by a young slash pine {Pinus 
carihaea Morlet). The water had a pH reading of 8.1. From this pool 
116 larvae and 7 pupae were collected and one male and three females 
were taken resting on the sides of the depression. 

Contrasted to the previously described breeding habitats were two 
oolitic limestone solution holes eight feet deep, that measured respec- 
tively 6 and 8 inches in diameter at the top. The water level was 
normally about 6 feet below the soil surface. Both were free of algae 
and other vegetation and were formed in such a way that the water 
surface was completely shaded. A total of 307 larvae were collected. 

Rearing the larvae under laboratory conditions proved difficult 
making it necessary that the rearing be accomplished in the field. 
Containers were placed in breeding holes where individual specimens 
of larvae were isolated and allowed to pupate and the adults to emerge 
under natural conditions. Under these conditions it was found the 
duration of the fourth larval stage to be from 1 to 2 days and the usual 
duration of the pupal stage to be from 14 to 18 hours. Four males and 
four females C. mulrennani were successfully reared. While many 
larvae of this species have been collected from their specialized breeding 
places, adults have rarely been taken except by rearing. 

DESCRIPTION OF ADULT 

Female: Very small, all-dark species. 

Proboscis. — ^Long, dark scaled with bronze reflections, tip slightly 
swollen. 

Palpi . — Dark scaled. 

Occiput . — Clothed laterally with numerous broad, appressed silvery- 
gray scies and antero-dorsally with opalescent scales, with a few dark 
setae anteriorly directed and postero-dorsally with scattered copper to 
dark brown erect forked scales. 

Thorax . — Integument brown, clothed with fine, lanceolate bronze 
scales. 
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Halteres. — Integument of scabellum and mid-halter light, capitellum 
with dark bronze scales. 

Wings, — ^All dark scaled, plume scales narrow, squame scales broad. 

Abdomen. — Clothed dorsally with bronze to dark copper scales, 
laterally with all dark scales or with minute triangular light spots at the 
base of posterior segments, ventrally with few basal light scales. 

Tarsi. — Dark scaled with apparent bronze reflections. 

Male : Coloration similar to that of the female with the exception 
of abdominal white scaling being more prominent. 

Terminalia (Plate I)® . Lobes of ninth tergite. — Large, ovate, approx- 
imate at bases, apical projection extended laterally, widely separated, 
clothed with numerous, long smooth setae arising from distinct tuber- 
cules on basal and apical portions. (12-16 setae on base and 8-12 on 
apex.) 

Tenth sternite. — Crowned with comb-like row of 9-12 blunt spines. 

Fhallosome. — Inner plate broad, rounded with 4 or 5 blunt points 
at the dorsal angle, concave later^ly; outer plate with lateral tooth; 
basal hook long and narrow. 

Basistyle. — ^Large, bulbous, clothed with long, smooth setae on 
apical half, broad scales on basal half and numerous fine hair-like setae 
over the entire surface. 

Stcbapical lobe. — Divided into two distinct divisions: Distal division 
with a striated leaf expanded apically arising from branch at base, 
followed by a rod-like lament, a lanceolate blade, a short acuminate 
seta, and a curved narrow leaf; basal division with two long, stout rods 
tipped with flattened, curved points. 

Dististyle. — ^Three-fourths as long as basistyle, curved, basal third 
narrowed, medially expanded, cap-like, anterior crest with row of short, 
reflexed setae, a long curved distinctive spine arising from a ^oove and 
a smaller eye seta arising below the spine, preapically constricted, apex 
below terminal claw sharply projected. 

Subterminal appendage. — Finger-like, blunt, subapically inserted, 
longer than termini claw. 

Terminal claw. — ^Acutely pointed. 

DESCRIPTION OF IMMATURE STAGES 

Larva (Plate II) : Head. — More or less quadrate, broader than long. 

Antenna. — Curved, about as long as head, constricted at apical third 
with portion before constriction spinose and portion beyond constriction 
darker with heavier spinules, distinctly more slender than basal portion; 
antennal tuft large, multiple, branches barbed, inserted in constriction 
at outer third, reaching beyond tip of antenna; papilla short; a short 
spine, one long terminal, and two long subterminal spines. 

Head hairs. — ^Preantennal (7) multiple, barbed, extending to antennal 
tuft; lower (6) long, single; upper (5) usually triple, one-1^ to three- 
fourths as long as lower head hairs; postclypeal (4) double or triple; 
sutural (8) multiple; and transsutural (9) triple. 

*In describing the characters of the male terminalia and the larva the 
morphological terms used are those employed by Pratt, et at. (1945) and Car- 
penter, ci aL (1946). 
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Menium, — Seven teeth on either side of a strong median tooth, the 
basal three teeth decidedly larger and more remotely placed. 

Thorax. — Sparsely spiculated. 

Abdomen. — Slightly spiculated. 

Upper lateral abdominal hairs. — ^Usually double on segments I and 
II, triple on segments III to VI. 

Eighth segment. — Sparsely spiculated. 

Comb. — Numerous scales (45-55) in a triangular patch of three or 
four irregular rows, the indmdual scales rounded, expanded apically, 
the free portion twice as long as base, fringed from base to apex with 
subequal spinules. 

Hair tufts. — Alpha multiple, Beta single. Gamma large, multiple, 
barbed. Delta single, and Epsilon multiple. 

Siphon. — Slender, 5J4 to 7 : 1, with pecten of 16-20 teeth on basal 
third, individual pecten tooth fringed on one side to tip ; five or six pairs 
of subventral tufts inserted beyond pecten, basal tuft to 2 times the 
width of the base of the siphon; two pairs of double or triple subdorsal 
tufts; dorsal preapical spine longer than apical pecten tooth, recurved 
with a smaller recurved spine arising at basal third; a median dark- 
pigmented band variable. 

Anal segment. — Longer than wide, completely encircled by anal 
plate, spiculated in patterns of 12-16 fine spines in slightly concave 
rows, dorso-apical spines scattered, heavier; lateral hair 3-4 branched 
from near base; dorsal brush consists of a long, lower caudal hair and 
an upper caudal tuft of three hairs (one long and two short) on either 
side; ventral brush well-developed, posterior to plate; gills normal, 
shorter than segment, tapered. 

Pupa (Plate I) : Small, approximately 4 times as long as wide. 

Trumpet. — 5}4 times as long as apical width, edges of apical trunca- 
tion scalloped with a distinct notch at the base (characteristic of sub- 
genus Melanoconion), dark-pigmented band on basal third. 

The male runs in Wirth's (1945) key to couplet four or five (C. 
abominator D. & K., C. peccator D. & K., and C. anips Dyar). From 
these three species it can be separated hy the characteristic shape of the 
dististyle and the lobes of the ninth tergite (see Plate I). The larva 
runs in Wirth’s (1945) key to couplet six (C. peccator D. & K. and C. 
elevator D. & K.), but differs as follows: The mentum has seven teeth 
on either side of a strong central tooth in C. mulrennani, six on either 
side in C. peccator, and five on either side in C. elevator; upper head 
hairs multiple in C. mulrennani and C. peccator, single or double in C. 
elevator, }/^to % &s long as lower head hairs in C. mulrennani and }/i 
to as long as lower head hairs in C. peccator; anal gills shorter than 
sclerotized plate encircling anal segment in C. mulrennani, equal or 
longer than anal segment in C. peccator; comb scale expanded apically, 
free portion twice as long as base in C. mulrennani, not markedly 
expanded apically, free portion equal to base in C. peccator. 

Holotype male. — Big Pine Key, Monroe County, Florida, July 26, 
1947 (D. C.^ Thurman, Jr.-E. Basham) deposited in the U. S. National 
Rluseum with associated lar\^al and pupal skins. Allotype female . — 
Big Pine Key, Monroe Coimty, Florida, July 26, 1947 (D. C. Thurman, 
Jr.-E. Basham) deposited in the U. S. National Museum with asso- 
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ciated larval and pupal skins. Paratopotype specimens. — Big Pine Key, 
Monroe County, Florida, seven males, October 13, 1945 (E. L. Sea- 
brook-A. E. Pritchard), seventeen larvae, January 13-16, 1946 (E. L. 
Seabrook-A. E. Pritchard-M. W. Provost), three larvae, January 24, 
1946 (E. L. Seabrook), nine larvae, January 25-27, 1946 (E. L. Sea- 
brook, R. Krueger-A. J. Obermuller), four larvae, March 12, 1947 
(Fred Miller), sixteen larvae, March 17, 1947 (Fred Miller), ten larvae, 
March 31, 1947 (Fred Miller), twenty-six larvae, April 10, 1947 (D. C. 
Thurman, Jr.), eight larvae, April 14, 1947 (Fred Miller), and 430 
larvae and pupae (three males and three females reared), one male and 
three females, July 24-30, 1947 (D. C. Thurman, Jr.-E. Basham) are 
in the collections of the Communicable Disease Center, U. S. Public 
Health Service, Atlanta, Georgia, and the Florida State Board of Health. 
Paratype specimens. — Cudjoe Key, Monroe County, Florida, one larva, 
October 15, 1945 (E. L. Seabrook-A. E. Pritchard), two larvae, October 
30, 1945 (E. L. Seabrook-A. E. Pritchard-M. W. Provost); Ramrod 
Key, Monroe Coimly, Florida, seven larvae, November 25, 1946 (Fred 
Miller), ten larvae, March 6, 1947 (Fred Miller), fourteen larvae, March 
12, 1947 (Fred Miller), twenty-one larvae, March 16-17, 1947 (Fred 
Miller), one pupa (reared male), April 16, 1947 (Fred Miller), and one 
pupa (reared male), April 19, 1947 (Fred Miller) are in the collections of 
the Communicable Disease Center, U. S. Public Health Service, Atlanta, 
Georgia, and the Florida State Board of Health. 
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A NEW GENUS OF BLOODSUCKING PSYCHODIDS 
FROM PERU* 

(Diptera: Psychodidae) 

MARSHALL HERTIG, 

Major, Sanitary Corps, AUS. 

In the course of studies on Carrion’s disease carried out in Peru 
(Hertig, 1942) thousands of spedmens of Phlebotomus were collected. 
Most of the field work was done in the verruga zone of the Rimac 
Valley. The sandfiy material included all of the three species known 
from that region, P. verrucarum, P. noguchii and P. peruensis. Col- 
lections were made in houses, caves, excavations, pigpens, etc., both 
by day and by night. Included in the catches were occasional specimens 
of a psychodid somewhat larger than any of the local species of sandfly, 
rather like Phlebotomus in general appearance, but obviously not that 
genus. The first specimen, an unfed female from Puente Carrion in 
June, 1937, was successfully fed on a verruga patient. It was over a 
year, however, before another specimen was taken. At that time, the 
field work was shifted from Puente Carrion to points farther up the 
valley, where we began to get one or two specimens per month. The 
bloodsucl^g habit was quickly confirmed, since several of the first 
specimens contained red blood. They were taken in caves and houses 
along with Phlebotomus. Some were kept alive as long as possible in 
the hope (never realized) of obtaining eggs. Other live or fresh speci- 
mens were dissected or put up for sectioning, or mounted in balsam. 

There was much spontaneous interest on the part of the whole staff 
in this new bloodsucking psychodid. In all our field work we were 
constantly on the look-out for it and there was considerable friendly 
competition for the honor of capturing the first male. In spite of this 
active interest the psychodid continued to be represented only by 
occasional females. About half of them had fed in nature. In Sep- 
tember, 1941, after over four years of continuous collecting, the total 
was only 34 specimens. At the time of writing there are unfortunately 
not at hand details of the catches during the next year, but this psy- 
chodid continued to be rare until about August, 1942. At that time two 
members of the staff, Dr. Aristides Herrer and Sr. Maximo Puertas, 
were trying to locate sandfly breeding-places by searching likely spots 
at or soon after sundown, when sancfllies begin to leave their diurnal 
shelters. At one spot they caught several of the new psychodids at 
one time, along with Phlebotomus, particularly P. peruensis. One of 

^This work was begun at the Institute Nacional de Hiriene y Salud Publica, 
Lima, Peru, and was continued as opportunity permitted while stationed at Gorgas 
Memorial Laboratory, Panama, as member of a unit of Sanitary Corps officers. 
The latter phases were carried on imder a contract recommended by the Com- 
mittee on Medical Research between the Office of Scientific Research and 
Development (the contract having been assumed later by the Office of the Surgeon 
General) and the Gorgas Memorial Laboratory. 
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the men was seen to be bitten by the new psychodid as well as by 
Phlebotomus. No males were found. This was near Matucana in 
the valley wMch joins the Rimac just below the town. Here, at a place 
about one kilometer up the valley and on the south side, an irrigation 
ditch is carried on top of a stone wall past a shallow concavity in the 
vertical rocky hillside. This spot, known to our staff as Aceqma Cueva 



Fig. 1. Warileya phlebotomanicaf live, unfed female, normal resting position; 
body and wmg scales only slightly rubbed; X13.5. Compared with Phlebotomus, 
Warileya is slightly larger and much less hairy. The relatively long, broad and 
rounded wings are held outward at a greater angle and are more nearly horizontal. 
For comparison with photographs of several species of Phlebotomus at the same 
magnification, and for technique of photography, see Hertig (1942), 

(ditch cave), was visited repeatedly with the express hope of securing 
males. All-told, several dozen females were taken, but not unth 
October, 1942, was a male found, when Sr. Puertas sent one alive to the 
laboratory. Field work was discontinued early in December, 1942, 
when the writer left Peru. On two subsequent trips to Peru in con- 
nection with Army duties, this same place was revisited. In January, 
1944, the irrigation ditch had been dry for some time and neither 
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Phlebotomus nor the new psychodid was found, but in August, 1945, 
Sr. Puertas caught two males together with about forty females. 

The great majority of our specimens have come from Surco and 
ilatucana, i.e., between 2000 and 2400 meters in altitude. Below this 
level we have taken only sLx specimens, distributed as follows: Puente 
Carrion, 2; Lanca, 1; Tomamesa, 1; Huinco (Santa Eulalia valley, 1800 
meters), 2. It may be noted that P. peruensis is limited to approxi- 
mately these same altitudes, which mark the upper part of the verruga 
zone, while the other two species of Phlebotomus occur throughout the 
whole verruga zone. 

Little is kno\\Ti about the habits of the new psychodid. Man is 
certainly one of the hosts. In at least two cases biting was observed in 
nature. Several specimens were fed on man in the laboratory, and 11 
out of the first 34 specimens were taken in houses. The rest were taken 
in caves, stone walls and pigpens. The technique which is successful in 
inducing o\dposition by Phlebotomus, i.e , confining the fed female in a 
tube with a plug of moist plaster of Paris in one end (Hertig, 1940), 
failed completely in the case of the new psychodid. 

Smears and sections were examined but no experimental work was 
done with this psychodid. We have no evidence as to any possible role 
in the transmission of verruga. 

We have had access only to limited literature and material of genera 
other than Phlebotomus. However, a summary of the characters of the 
psychodid genera which Dr. 0. A. Johannsen very kindly, and at 
considerable labor, provided for us, makes us feel certain that the new 
sandfly can not be included in any described genus. There is proposed 
the generic name Warileya in honor of W. A. Riley, the teacher and 
friend of so many of this generation of medical entomologists and 
parasitologists. The specific name phlebofomanica (fond of blood- 
letting) not only refers to the bloodsucking habit but in embodying the 
etymology of Phlebotomus symbolizes the relation to that genus. 


EXPLANATION OF PLATE I 

Fig. 1. Head, female, ventral view. The head and its appendages are very 
similar to those of Phlebotomus. Cibarium: central portion of chitmous arch 
broad, \ety faintly sclerotized, sharply outlined only on posterior margin. Cibarial 
armature limited to numerous v^ry fine hairs (not shown) scattered over the 
clear area posterior to the chitinous arch; the conspicuous spines, usually found 
in Phlebotomus. lacking. Fig. 2. Head, female, dorsal view. The frontoclypeal 
suture is much thicker than in Phlebotomus. Compare with Figure 3. Fig. 3. 
Head, P. verrucanm, female, dorsal view\ Compare with Figure 2. Fig. 4.* 
Antenna, ^ with details of certain segments. Number of segments, structure and 
distribution of ascoids as in Phlebotomus. Fig. 5. A. Palp, five"segmented, 
Phlebotomus'like; segment III slightly expanded, profile of inner surface with 
cun^ed depression. B. Segment III, modified scales on inner surface; deciduous 
scales and fine hairs not shown. C. Segment III, detail of paddle-like, modified 
scales. There are two compact patches close together, the basal one with about 
7 scales, the other with about 24, of which about a third are shown. This same 
segment m Phlebotomus characteristically bears similar modified scales either 
scattered or m patches. Fig. 6. Wing, female. The wing is broad with rounded 
apex, compared with the narrow, pomted wings of Phlebotomus in general- 
venation essentially the same; bases of R 2-5 nnd l\Ii faint and with pronounced 
cun e. ^ 
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Warileya phlebotomanica, gen. et spec. nov. 

Plates I, II 

General appear ancey similar to Phlebotomus; slightly larger and 
much less hairy than most species of that genus; light yellow in color. 
As seen grossly the most marked differences are in the wings which are 
relatively very large with rounded apices. They are held outward at a 
greater angle and are more nearly horizontal than in Phlebotomus. 
The photograph of a live, normal, unfed female may be compared with 
those of various species of Phlebotomus, at the same magnification, 
shown in Plate 5, Hertig, 1942. 

In nature Warileya has the same short, hopping flight characteristic 
of Phlebotomus. 

Bead (Pigs 1-5) closely similar to Phlebotomus, the antennae and 
palps having the same relative proportions, position and number of 
segments. 

Proboscis as in Phlebotomus. No significant differences in the 
stylets were noted in the dissection of various specimens. 

Antennae (Figs. 1, 4). Ascoids simple, geniculate, on segments III 
to XIV, extending to distal third of segment. 

Palps (Fig. 5). Segment III slightly expanded, inner surface with 
curved depression as seen in profile; two patches of paddle-like, modified 
scales on inner surface at basal third. Similar modified scales, scattered 
or in patches, are found on the same palpal segment m Phlebotomus. 

Frontoclypeal suture (Fig. 2) much thicker than in Phlebotomus 
(Fig. 3). 

Cibariuniy female (Fig, 1), The characteristic armature of Phle- 
botomus (conspicuous spines or teeth) lacking. However, the whole 
area posterior to the chitinous arch is studded with very fine spines or 
hairs (not shown in figure), which are more numerous and longer at 
the sides. 


EXPLANATION OF PLATE II 

Fig. 7. Male genitalia, dorsal view; phenol mount. The coxites are short, 
heavy truncated cones extending outward at right angles to the body axis, their 
dorso-posterior surfaces bearing four tufts of long heavy spines. The dorsal 
tufts are drawn as though cut off near their bases. The widely separated tips 
of the aedeagus are indicated by dotted lines. Lateral lobes not shown. 
Fig. 8. Male genitalia, side view; balsam mount. The lateral lobes arise from 
a common base, making them Y-sh^d in dorso- ventral aspect. Fig. 9. Details, 
same preparation as Fig. 8.^ A. Coxite, only three of the four tufts shown. 
B. Style. C. Paramere. Fig, 10. Genital pump, filaments, aedeagus, dorsal 
view; same preparation as Fig. 7. Fig. 11. Tips of genital filaments extruded 
from aedeagus, side view; same preparation as Fig. 8. Exact location of openings 
not made out. Fig. 12. Spermathecae and part of genital fork, ventral view; 
balsam mount. The central portion of the spermathecae is composed of con- 
^icuously sclerotized, telescc^ing annulations; distal portion thin-walled, with 
irregular trachea-like thickenmgs; basal part of ducts thin-walled but smooth 
and sharply defined. In phenol preparations the latter have been seen to empty 
separately into very thin-walled structures which broaden as they extend toward 
the posterior edge of the genital fork. Fig. 13. Spermatheca, detail, same prep- 
aration as Fig. 12. Each annulation bears on the iimer surface a row of very fine 
hairs. Comparable structures have not been observed in Phlebotomus. 
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Chitinous arch heavily sclerotized only at the sides, the central 
portion a broad, faint band best seen in stained preparations, with only 
the posterior margin sharply defined. 

Pharynx similar to Phlebotomus; posterior portion with folds, some 
with fine spines. 

Wing (Fig. 6 ) broad with rounded apex, unlike the narrow, pointed 
wings of Phlebotomus; long in proportion to body length; scales along 
veins and margin very slender, never obscuring the venation, even in 
unrubbed specimens. Venation essentially the same as Phlebotomus; 
bases of R 2 _a and Mi very faint and with pronounced curve; fork of 
R 4 and Rs close to base of Ra-s, making gamma very short. 

Male genitalia (Figs, 7-11) strikingly different from Phlebotomus in 
general appearance, chiefly on accotmt of the position and shape of the 
coxites and the enormous tufts which they bear. The structures are 
best seen in dorso-ventral aspect. 

Coxite (Figs. 7-9) short, heavy, conical, extending laterally at right 
angles to the body and bearing four separate tufts of long, heavy spines 
on the dorsal and posterior surfaces: 

Tuft I, about 20 long, curved spines arising as a compact clump 
from a circular prominence on the dorsal side and spreading so as to 
obscure partially the other tufts. • 

Tuft II, a double row of about 24 heavy spines, curved inward at 
the tips. 

Tuft III, a single row of about eight flattened spines, thin at the 
edges and curving inward at the tips, arranged like the ribs of a 
folded fan. 

Tuft IV, a single row of about six heavy spines with curved tips, the 
basal portion apparently fused. This tuft is obscured by the others in 
both lateral and dorsal view. 

Style (Figs, 7-9) slender, cylindrical, with two heavy, apical spines; 
two or three fine, long, apparently non-deciduous hairs at the distal third. 

Faramere (Figs, 7-9) simple, with two long, slender, colorless, dorsal, 
apical spines and several fine hairs on the inner surface near the apex. 

Lateral lobes (Fig. 8 ) straight, diverging from a common base to 
form a Y. 

Aedeagus (Figs. 7, 8 , 10, 11) more deeply divided than in most 
species of Phlebotomus, the tips rather widely separated. 

Genital pump and filaments (Figs. 7, 8 , 10, 11 ) as in Phlebotomus. 

Female gejiitalia, Cerci similar to Phlebotomus. 

Spermathecae (Pigs. 12 , 13) paired tubes; basal portion smooth, 
sharply defined, followed by nearly twenty telescoping annulations, 
conspicuously sclerotize#, each anntilation bearing on the inside a row 
of extremely fine hairs; distal portion thin-walled with irregular, trachea- 
like thickenings, terminating in a straight slender tube with a knob-like 
expansion. The very fine hairs which, in Phlebotomus, usually radiate 
from this temunal knob or “head’* have not been made out, although 
there are dot-like structures which could represent their bases. 

In phenol mounts, the ducts have been seen to empty separately into 
two very thin-walled, flat structures which broaden as they extend 
toward the posterior margin of the genital fork. The details have not 
been made out. 
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Males: slide, 1 cT, Matucana, Acequia Cueva, 27 Oct., 42, coll. M. 
Puertas; in alcohol, Ic?, same place and collector, 23 Aug., 45. 

Females: slides: 1 9, Puente Carrion, June, 37; 1 9, Matucana, 
Nov., 39; 2 9 , Surco, 8 Aug., 42; 2 9 , no data, but same region prior 
to 1942; 9 9 Matucana, Acequia Cueva, 23 Aug., 45. In alcohol: 1 9 , 
Matucana, 21 Nov., 39; 1 9 , Matucana, cave with mouse, 4 Nov., 40; 
1 9 , Rimac Valley before 1942; 1 9 , Surco, biting man, 20 Aug., 45, 
coll. A. Herrer; 2 9 , Surco, cave, 1 each on 23 and 25 Aug., 45; Matu- 
cana, Acequia Cueva, 16 9 on 23 Aug., 45, 18 9 on 25 Aug., 45, coll. 
M. Puertas. Where not specified, collectors were the field and lab- 
oratory staff or the writer. 

Various additional females (labeled Psychodidae-X)were left at the 
Institute Nacional de Higiene y Salud Publica, Lima. Since August, 
1945, Sr. A. Caballero, Dr. Herrer’s assistant, has collected a number of 
females and at least one male at the Matucana Acequia Cueva, which 
have been examined in alcohol by the writer. 

Types to be deposited in the U. S. National Museum, Washington. 
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INSECTS AND HUMAN WELFARE, by Charles T. Brues. xiii-1-154 pages, 
14 figures, 1947. Harvard University Press, Cambridge, Mass. Price $2.50. 

In this small volume Dr. Brues presents an unusually entertaining survey of the 
relations of insects and some of their arthropod relatives to man. The material 
included is largely familiar to professional entomologists and should be familiar 
to all of them, but even they should find it worth reading and useful for the compact 
presentation of significant data. The reviewer would recommend the book prin- 
cipally to readers who are not specialists in entomology but who are concerned 
with all matters affecting the wefiare of our species. In spite of the remark of an 
editor some years ago to the effect that people do not like to read about insects, 
he does not see how anyone could fail to profit by reading this book nor to enjoy 
it in some degree. 

In his brief introduction the author mentions some of the interesting relations 
of insects to man and the positive value of such species as the lac insects and the 
honey-bee, and states as his purpose the treatment of the many species which 
“bear a l^s pleasant relation to man.” These troublesome creatures are 
discussed in four chapters, headed respectively Insects and the Public Health, 
Insects and the Food Supply, Forest Insects and Household Insects. A final 
chapter, The Outlook for the Future, presents briefly an optimistic opimon of 
our future relations with insects without minimizing the fact that th^ will con- 
tinue to be economically important and occasionally serious pests. The figures 
are graphic representations of statistical data. 

^ Insects and Human Welfare is a worthy addition to the publications of an 
eminent entomologist and is a fine tribute to his broad information and compre- 
hension of the science.~A. W. L. 



NEW ITEARCTIC RHYACOPHILIDAE AND 
PHILOPOTAMIDAE 

(Trichoptera) 

HERBERT H. ROSS, 

Illinois Natural History Survey, 

Urbana, Illinois 

Examination of additional collections of Trichoptera from various 
parts of North America has brought to light several new species, seven 
of which are described in this paper. To ascertain the placement of 
the new genus in Philopotamidae, it has been necessary to attempt a 
tabulation of related world genera, and while the resulting key is 
preliminary and undoubtedly imperfect, it is presented in the hope 
that it will be a useful step in an analysis of the family. 

I am greatly indebted to Dr. Donald W. Scott, University of 
Georgia, Atlanta, Ga., and to Mr. Kenneth M. Fender, McMinn\alle, 
Ore., for sending me certain of the material used in this paper. Types 
are deposited in the collection of the Illinois Natural History Survey. 

miyacophilidae 

Rhyacophila parantra n .sp. 

This species is a close relative of hanski Ross, agreeing with it in 
the small aedeagus, incised clasper, and the possession of an apical 
projection on the ninth tergite. It differs from banksi chiefly in the 
shape of this projection. In parantra the projection extends almost in 
line with the dorsal contour of the ninth tergite, is much thicker, and is 
parallel-sided and only slightly incised on the meson. In banksi Ross, 
(1944, p. 268, fig. 908 A, B) this projection is set at an angle of nearly 
45° to the dorsal line of the ninth tergite, is thinner, and is constricted 
at the base and more widely excavated at the apex. 

Male . — Length 9 mm. General body color various shades of light 
brown, the lighter shades predominating on the venter; head having a 
darker brown area covering most of the dorsum; antennae with basal 
two segments yellow, remainder dark brown; legs yellowish, the spurs 
darker brown; and wings uniformly light brown with no pattern. Gen- 
eral structure, including ocelli, spurs, and venation, typical for genus. 
Genitalia, fig. 1, distinctive for the species. Ninth segment nearly 
cylindricd, at the middle nearly a third as long as deep; the postero- 
dorsal portion is produced into a short, straight projection, only slightly 
raised above dorsal profile of segment, the projection truncate from 
lateral view, slightly incised mesally from dorsal view, fig. lA. Tenth 
terete having flangelike dorsal projections on lateral lobes, each flange 
set into the lateral aspect of the lobe and not confluent with the dorsal 
contour; mesal lobe having a bulbous apex of moderate size. Clasper 
short and distinctly 2-segmented; basal segment deeper than long; 
apical segment deeply incised to form a long, sharp dorsal lobe, clothed 
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with scattered setae, and a longer ventral lobe which is thick, finger-like, 
and almost spatulate, bearing an inner brush of short black spines. 
Aedeagus short, its basal part barrel-shaped, the extrusible portion 
composed of a short dorsal hook and short lateral arms. 

Female. — Size, color, and general structure as for male. Structure of 
segments 8 to 10 very mucii as for banksi Ross (1944, p. 268, fig. 
908, C, D) ; eighth segment swollen ventrad, its apical margin sinuate 
laterad, nearly truncate ventrad, occasionally with a pair of small 
projections but these not well developed as in banksi. 

Holotype, male.— Stream at Twin Lakes, 2 mi. W. of Bloomington, 
Indiana, May 28, 1947, D. W. Scott. Allotype, female.— Monroe State 
Forest, Morgan, Indiana, May 19, 1946, D. W. Scott. Paratypes, all 
from Indiana. — Same data as for holotype, 9 cf , 2 9 , same data as for 
allotype, 3 rf*, 2 9 ; Blair Springs, Monroe Co., June 4, 1947, D. W. 
Scott, 2 d^, 1 9 ; Speed Hollow, Lawrence Co., June 12, 1947, D. W. 
Scott, 3 cf, 2 9 . 

All of these specimens have been taken near the source of streams 
issuing from caves or springs in the limestone area of south-central 
Indiana. These streams are permanent, cold, and clear, with a fairly 
rapid flow maintained at all seasons. 

As pointed out above, parantra and banksi form a closely knit com- 
plex of two species. The latter is known only from some of the cold 
streams of New Hampshire, located about 700 miles from the restricted 
area from which parantra is known. This raises the interesting specula- 
tion that these two species may have differentiated from each other 
since the isolation by glacial retreat of similar parental populations in 
the two areas. 

Rhyacophila fenderi n. sp. 

In the male, the cut-away ninth segment and deeply concave apic^ 
segment of the clasper indicate that among known forms this species is 
related only to perda Ross (1938, p. 105, fig. 7). Several striking 
differences set off fenderi, most prominent of which are the stout mesal 
projection of the ninth tergite, the extremely reduced dorsal lobe of the 
dasper, and the curious triangular mesal bodies of the tenth tergite, 
fig. 3. 

Male . — ^Length 8 mm. Head and body various medium shades of 
brown, darker dorsad, lighter ventrad; antennae and legs light yellow; 
mags uniformly light brown, without pattern. General structure 
typical for genus, including mouthparts, ocelli, spurs, and venation. 
Genitalia, fig. 3, distinctive for species. Ninth segment cylindrical, 
nearly twice as long dorsad as ventrad, the posterior margin cut away 
to form a sharp angle beneath the longer dorsal portion; the dorsum 
dips down at apex, and from the base of this dip projects a sharp, thin, 
bealdike process. Beneath this fit the structures of the tenth tergite, 
which include a pair of large lateral lobes confluent on the meson and a 
pair of mesal processes that are subtriangular, wide at base, and taper 
evenly to a very narrow but truncate apex, fig. 3A. Claspers distinctly 
2-segm6nted; basal segment almost rectangular, longer than deep; 
apical segment with only a minute dorsal lobe but a long, deeply exca- 
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vated ventral lobe which is rounded at apex and bears a sharp flange 
around the basal and ventral margins of the excavated area. Aedeagus 
composed of three sets of elongate parts very similar to those of perda. 

Holotype, male. — Peavine Ridge, near McMinnville, Oregon, Aug. 6, 
1947, Kenneth M. Pender. Paratypes. — Same data as for holot 3 rpe, 
but Sept. 13, 1946, 3 cf*. 

Rhyacophila ophrys n. sp. 

^ The general conformation of the tenth tergite and the unindented 
apical segment of the clasper show a close relationship between this 
species and abchasica Martynov, described from a mountainous torrent 
in Abkhasia. In ophrys the apical segment of the clasper is shorter 
than deep and ovoid, and the dorsal lobes of the tenth tergite are 
separated on the meson by a wide ''V;'' in abchasica the apical segment 
of the clasper is longer than deep, the ventral comer is angulate, and 
the whole trianguloid, and the dorsal lobes of the tenth tergite are 
contiguous almost to the apex. 

Male. — Length 8.5 mm. Color of body and all the appendages 
reddish brown, remarkably uniform in shade throughout, only the 
venter and a few of the leg joints lighter. General stmcture typical for 
genus. Genitalia as in fig. 4. Ninth segment cylindrical, nearly twice 
as long dorsad as ventrad, the posterior margin gently sinuate, the 
postero-dorsal portion suddenly curved downward so that the tenth 
tergite attaches to it some distance below the dorsal margin. Tenth 
tergite having lateral lobes forming a pair of dorsal shelves separated 
by a deep, V-shaped cleft, fig. 4A; on the under side of each shelf is a 
sharp curving ridge which rounds into the base of the shelf. The mesal 
lobes of the tergite form a short, straight internal rod and end in a round 
reticulate area. Claspers distinctly divided into two segments; basal 
segment considerably longer than deep, slightly narrowed just beyond 
base, but otherwise nearly parallel-sided; apical segment deeper than 
long, none of the comers angulate, the whole forming an ovoid stmcture. 
Aedeagus short, consisting of a short outer “barrel;’* a short,^ slender, 
spikelike mesal piece; and a pair of flat lateral flaps, the long dimension 
dorso-ventral in position, the apical portion bearing a large, mesal, 
bmshy area. 

Female. — Size, color, and general stmcture similar to male. Genital 
segments relatively short. Eighth segment having dorsal length 
subequal to depth, the ventral length longer due to the production of 
the ventro-mesal portion into a rounded apical portion; lateral aspect 
having apical margin evenly sinuate. 

Holotype, male. — ^East of summit of Logan Pass, Glacier National 
Park, Montana, July 12, 1940, J. A. and H. H. Ross. Allotype, 
female. — Same data as for holotype. Paratypes. — Same data as for 
holotype, 21 cf*, 23 $ . 

Rhyacophila belona n. sp. 

The projecting, parallel-sided, and cleft tenth tergite, fig. 2A, allies 
this species with vetina Milne and the angelita group. FVom the latter 
belona differs in lacking a pair of extensile pads on the aedeagus and in 
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the sinuate lateral aspect of the tenth tergite. From vetina, belona 
differs in the trapezoidal apical segment of the clasper and the sinuate 
dorsal margin of the tenth tergite. In vetina the apical segment of the 
clasper is incised and shoe-shaped. 

Male . — ^Length 10.5 mm. Color of entire body and appendages 
reddish-brown except for the extreme base of each tarsal se^ent which 
is whitish. Genitiia as in fig. 2. Ninth segment cylindrical, the 
dorsal length nearly twice the ventral length, the apico-lateral margin 
oblique and nearly straight. Tenth tergite elongate, parallel-sided, and 
shelflike, fig. 2A, sinuate in lateral view with a large ventral lobe near 
base, and cleft about halfway down the meson, the cleft nearly closed 
at apex but elliptic at base. Clasper distinctly 2-segmented, the basal 
segment straight sided and tapering slightly to apex, nearly as long as 
tenth tergite, and the apical segment trapezoidal with a round apico- 
ventral comer. Aedeagus having a broad, short basal portion and a 
long, central, projecting, sclerotized process which is flanged on its basal 
half and spikelike apically. 

Eolotype, male. — East of summit of Logan Pass, Glacier National 
Park, Montana, July 12, 1940, J. A. and H. H. Ross. 

This and the preceding species were swept from shrubbery along a 
small, rocky, mountain cascade at an elevation of about 6000 feet. 

Philopotamidae 

The family Philopotamidae appears to be a small, compact family 
of -world wide distribution, and contains relatively few described genera. 
An analysis of these on the basis of male genitalia brings out an interest- 
ing set of conditions: in Chimarra the clasper is 1-segmented, in Philo- 
poianiiis the clasper is 2-segmented and has an additional sausage-like 
append^e on the apical segment, and in the remaining genera the 
clasper is 2-segmented with no additional major di-visions. This latter 
group is surprisingly uniform in the general type of genitalia exhibited, 
but appears to be di-visible into several generic types substantiated by 
both wing venation and larval and pupal characters, in cases in which 
the latter are known. 

Based on illustrations of . the labrum, Philopotamopsis Iwata 
(described from lar\’ae) appears not to belong to this family. 


EXPLANATION OF PLATE I 

Fig. 1. Rkyacophila par antra ^ male genitalia, lateral aspect. lA, tenth 
tergite, dorsal aspect. Fig. 2. Bkyacophila belona, male genitalia, lateral aspect. 
2A, tenth tergite, dorsal aspect. Fig, 3. Rhyacophila fenderi, male genitalia, 
lateral aspect. 3A, tenth tergite, dorsal aspect. Fig. 4. Rhyacophila ophrys, 
male genitalia, lateral aspect. 4A, tenth tergite, dorsal aspect. Fig. 6 . GatUnia 
male genitalia, dorsal aspect. 5A, same, lateral aspect. 5B and C, front 
and hmd wings. Fig. 6. Chimarra socia, aedeagus, dorsal aspect. 6A, clasper, 
posterior aspect. Fig. 7. Chimarra perigua, aedeagus, dorsal aspect. 7A, clasper, 
posterior aspect. Fig. 8 . Chimarra dentosa, male genitalia, lateral aspect. 8A, 
clasper, posterior aspect. 



New Nearctic Trichoptera 
Herbert H. Ross 


Plate I 



22 


Annals Entomological Society of America [Vol. XLI, 


KEY TO GENERA 

1. Wings reduced to small, inconspicuous stubs. Some females of 

Dolophilodes Ulmer 

Wings wdl devdoped, reaching beyond apex of abdomen ^ 2 

2. Front tibia having one apical spur or none Chiniarra Stephens 

Front tibia having two apical spurs ; ; ' * * ; ^ 

3. Front wing having M8+4 imbranched Wonnaldia McLachlan 

Front wing having Ms+i branched into Ms and M4, fig. 5B 4 

4. Front wing, fig. 5B, having Sc and Ri sinuate, touching or nearly touching 

at base of stigmal area. Both wings having discoidal cdl (d) very small; 
branches of Rb crowded close together, especially in hind wing. Hind 

wing, fig. 5C, with tips of Ri and Rs meeting Gatlmia new genus 

Front wing having Sc and Ri nearly straight, never dose to each other. 

Hind wing with tip of R2 distant from tip of Ri 5 

o. Front wing having Ra+s simple, without a fork Dolophilus McLachlan 

Front wing having R2+3 divided into Ra and Rs 6 

6. Front wing with fork of R2+3 almost directly above that of R4+5 7 

Front wing with fork of Ro+s considerably (fistad of that of R4+6 9 

7. Maxfflary palpus very long, having s^ment 4 subequal in len^ to 1 and 2 

together, and s^ment 5 three times length of 4. Australian spedes, 

Hydrobiosella Tillyard 

Maxillary palpus shorter, having segment 4 subequal to 2 only, and segment 5 
usually only twice len^ of 4. African and holarctic species 8 

8. Discoidal cdl subequal in length to cdl R2; cross-vein r situated basad of 

fork of Ra+s, and considerably basad of discoidal cross-vein, African 

species Thylakion Barnard 

Discoidal cell little more than half length of cell R^; cross-vein r situated 
at fork of Ra+a, and only slightly basad of discoidal cross-vein. Species 
of holarctic region Dolophilus McLachlan 

9. Male dasper having a tubular, finger-like appendage arising from base of 

apical s^[ment and as long as this latter segment; female eighth segment 
cylindricS and forming a ring of nearly equal length at all points, 

Philopotamus Leach 

Male dasper 2-sogmented but with no appendage; female eighth SM^ment 
having its apico-ventral margin deeply mdsed, so that the ventral length 
of the s^[ment is only a third or a fourth of the lateral length, 

Dolophilodes Ulmer 


Genus Gatlmia nov. 

^Characteristics . — General structiire typical of the family Philo- 
potamidae, as follows: head having three large ocelli, the lateral ones 
separated by twice their width from margin of eye; maxillary palpi 
5-segmented, the first, second, and fotirth subequd, the third nearly 
twice as long as the fourth, the fifth nearly three times as long as the 
fourth and much narrower, but without suture-like cross-striae typical 
of many Philopotamidae. Tibial spur coimt 2-4-4, the spurs on the 
front tibia much shorter than the others. Front wing, fig. 5B, following 
in general the venation of other members of the family, with the fol- 
lowing salient characteristics: Sc 2 deeply bowed near apex, Ri curved 
diarply forward at the same point, the two either touching or nearly so 
at this point; R 2+3 and R 4+6 both branched, discoidal cross-vein close to 
main brmch of R* so that discoidal cell is short; Ro+s brandling either 
at discoidal cross-vein, fig. 5B, or some distance beyond it; M having 
all four branches distinct. Hind wing, fig. 5C, having severd modifica- 
tions from the generalized type for the family, as follows: branches of 
Rb crowded together; R 2 curving upward and fusing with tip of Rj; 
Rm branched some distance beyond discoidal cross-vein; discoidal cell 
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very small; venation posterior to this not at all crowded and typical 
for group. 

Genotype. — Gatlinia mohri n. sp. — ^This genus is most closely related 
to Dolophilus, but differs from it in venational characters mentioned in 
the key. The female has the eighth segment sclerotized and short, 
suggesting an affinity to Dolophilodes, from which Gatlinia differs in the 
short discoidal cell and crowded condition of R, in the hind wing. 

Gatlinia mohri n. sp. 

The male genitalia of this species resemble in general pattern those of 
species of Dolophilus and Dolophilodes, but differ from all of them in 
the heavily sclerotized and hoo^ike projection of the eighth tergite. 

M ale. — Length 7 mm. Color of body and appendages various shades 
of medium brown, the legs and venter paler and yellowish. General 
structure as outlined for genus. Seventh stemite having a broad, 
tongue-like, apico-mesal flap that is as long as the segment; eighth 
stemite having a similar but shorter and slightly narrower flap. Eighth 
tergite having its apical margin produced into a long, wide, sclerotized 
ho^ extending over the ninth and base of the tenth tergites. Genitalia 
as in figs. 5 and 5A. Ninth segment triangidar from side view, the 
tergal portion greatly reduced; the tenth tergite is contiguous with it 
and forms a long, mesal, sclerotized process that is upturned at apex to 
form a stout hook and has on each side a serrate flange; at the base of 
the tenth tergite arise the finger-like cerci. Claspers distinctly 2-seg- 
mented; the basal segment is one and a half tim^ the length of the 
apical one and slightly swollen near base; the apical segment curves 
slightly ventrad and mesad, is armed with a few long, lateral setae at 
apex, is smooth and concave mesad, and bears along its apical face a 
series of rows of short, stout black pegs together giving the appearance 
of a dense brush. Aedeagus mostly membranous, tubular inside the 
body and having membranous folds at the apex, bearing also two long, 
sinuate, slender sclerotized rods which may extrude from the apex. 

jFewaZe.— Similar in size, color, and general characteristics to male. 
Seventh segment large and slightly bilaterally compressed, bearing a 
short baso-mesal projection on venter. Eighth segment small, sclero- 
tized laterally, and having a narrow ventro-mesal line which is only 
semi-scleroti:^. Ninth and tenth segments also short, only the 
extreme base of the ninth sclerotized. Eighth and ninth segments 
each having a pair of rodlike apodemes arising from base and extending 
internally towards the anterior part of the abdomen. 

HolotypCy male.— Smokemont, North Carolina, May 11, 1944, 
Prison and Ross. Allotype, female. — Same data. Paratypes. — ^Ten- 
nessee: Gatlinburg, along Little Pigeon River, June 13, 1940, Prison 
etal,l 6^, Z 9 ; May 11, 1944, Prison and Ross, at lights in town, 2 c? ; 
May 11, 1944, Prison and Ross, along Little Pigeon fever, 8 cf, 6 9 - 

The specimens collected at Gatlinburg in 1940 and at Smokemont 
in 1944 were obtained by sweeping foliage along the rapid mountain 
streams mentioned. The larger Gatlinburg collection made along the 
Little Pigeon River on May 11, 1944, was taken while searching pri- 
marily for stoneflies among the rocks along the stream bed. Earlier in 
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the morning no caddisflies were in evidence, but about noon a bank of 
rainclouds rolled in, causing an extremely high humidity which com- 
bined with the warm spring temperature to produce stifling and, to the 
collectors, rmcomfortable conditions. Almost immediately caddisflies 
appeared in great numbers on the rocks of the stream bed, running and 
flitting about with great alacrity. We had time to pick up only a 
small collection of the caddisflies before a torrential downpour dissolved 
the insect band and brought an end to collecting. 

Genus Dolophilodes Ulmer 

Dolophilodes Ukner, 1909, Notes Lreyden Mus. SO: 125. Genotjrpe, monobasic. — 

D. ornata Ulmer. 

Trentonius Betten & Mosely, 1940, Francis Walker Types of Trichoptera in the 

Brit. Mus.: 11. Genot 3 rpe, by original designation — distinctus 

Walker. 

When the genus Trentonius was originally described, only apterous 
females were Imown for the genotype, distinctus, and this characteristic 
was one of the main considerations in segregating the genus. Later 
discovery of normally winged females during summer generations of 
that species has reopened the question of the relationship between 
Dolophilodes and Trentonius, A comparison of Old and New World 
members of the complex shows that ornatus Ulmer, distinctus (Walker), 
and aequalis (Banks) form one of the most closely ToAt groups of species 
in the entire assemblage. As a matter of fact, ornata resembles aequalis 
very much as regards male genitalia. Ulmer illustrates ornata as having 
R 243 unbranched in the hind wing; in distinctus and other nearctic 
species this vein is branched; but in aequalis the vein is branched in 
some specimens, unbranched in others. It would appear therefore that 
in this case similarities indicated by male genitalia are of more sig- 
nificance than those based on venation. 

On this basis the genus Trentonius is here considered a direct syno- 
nym of Dolophilodes, to which must be transferred the American species 
listed under Trentonius by Ross (1944). 

Genus Chimarra Stephens 

At this time I wish to draw attention to the omission from my 1944 
Checklist of a species described as Wormaldia Buenoi by Navas (1934, 
Broteria, Lisbon, n. ser. S (old ser. 30) ; 83, fig. 49) from Yaphank, L. I., 
N. Y. I have seen no type material of this species but it seems highly 
probable that Navas* material belonged to C. aterrima (Hagen). Navas 
illustration of the front wing is t 3 rpical of Chimarra and also lacks a 
sharp angulation and knot at the fork of R.. This knot is typical of 
species such as obscitra (Walker); of the species known from New York 
it is absent only in aterrima. 

I am tentatively considering both Curgia Walker and Cabreraia 
Enderlein as subgenera of Chimarra. 

Chimarra perigua n. sp. 

This species is a close relative of soda (Hagen), and will run to it in 
recent keys. It differs in the more expanded apex of the clasper and 
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the hooked inner rods of the aedeagus, fig. 7. In soda, fig. 6, the apex 
of the clasper is much more slender, and the inner pair of rods of the 
aedeagus are elongate and gently sinuate. 

Male. Length 7 mm. Color of body and appendages dark brown, 
almost black, the front legs and the portion of the middle and hind legs 
beyond the femora creamy white with the spurs brown. General 
structure typical for genus. Genitalia in general proportions similar 
to those of soda. Ninth segment narrow and sinuate, bearing a short, 
spatulate ventral process on the meson. Clasper elongate, fig. 7A, 
from posterior view having a broad base, a slender central portion, and 
an expanded apex curved mesad. Aedeagus with apex tubular, fig. 7, 
and bearing two pairs of sclerotized rods which evert dorsad, a short, 
stout pair that curve sharply laterad to form a stout hook, and a long, 
straight, slender pair. 

Female. — ^Length 8 mm. Color and general structure as for male 
Genitalia having ninth tergite constricted near apex to form a short 
apical collar; this character differentiates perigua from all other eastern 
members of the genus except soda, and from this species no satisfactory 
differences have yet been foimd. 

Holotype, male. — Santa Fe River, Alachua Co., Florida, April 6, 
1940, L. Berner. Allotype, female.— Santa Fe River at Poe Springs, 
Alachua Co., Florida, March 12, 1938, L. Berner. Paratypes.— 
Florida: same data as for allotype, 1 c?. Georgia: Spring Creek, 
Decatur Co., August 20, 1946, P. W. Fattig, 2 cf , 28 9 . Echenonee 
Creek, Macon, May 5, 1939, P. W. Fattig. Illinois: Momence, along 
Kankakee River, May 26, 1936, H. H. Ross, 2 cT; Jime 1, 1937, B. D. 
Burks, 1 c? ; September 7, Frison & Ross, 1 cT. 

The above records of this species collected from 1936 to 1940 were 
originally recorded erroneously as Chimarra soda in the “Trichoptera 
of Illinois” (Ross, 1944), and soda should be deleted as being recorded 
from Florida, Georgia, and Illinois. Re-examination of large series of 
soda shows that other records of soda given in that paper stand, thus 
indicating a wide eastern and northeastern range for soda and a small 
range for perigua which is peripheral on the southern and western 
portions of the range of soda. 

Chimarra dentosa n. sp. 

The sinuate ninth segment, the reduced nature of the ninth tergal 
region, and the trian^ar clasper place this species in the aterrima 
group, within which it seems most closely related to angustipennis 
Banks. From this species, dentosa differs in the slender dorsal pro- 
jection of the clasper and the beaklike apex of the tenth tergite, fig. 8. 
From ridleyi Denning, another close relative, dentosa differs most 
conspicuously in the shape of the tenth tergite and the presence of 
sclerotized ridges on the mesal face of the clasper. 

Male. — Length 6 mm. Color of body and appendages medium 
brown, the venter and legs lighter, shading to yellowish. General 
structure typical for genus. Genitalia as in fig. 8. Ninth segment 
sinuate, the dorsal portion semimembranous and merging imper- 
ceptibly with the tenth tergite, armed ventrad with a large, stout, 
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pointed process. Cerci small, round, and almost without a basal stalk. 
Tenth tergite chiefly membranous, with a small basal flange just below 
and in front of cercus, and with the apico-lateral lobes beaklike and 
only moderately sclerotized. Clasper more or less triangular from lat- 
eral view, the dorsal portion forming a long, slender finger, the postero- 
ventral angle projecting only slightly, and the ventral margin arcuate; 
the mesal face of the clasper, fig. 8A, bears a series of sclerotized ridges 
running from top to bottom, the upper two ridges low and looking like 
a knife edge from posterior view, the lower ridge short but more pro- 
jecting and cusplike; the position of these ridges from lateral view is 
shown by broken hatching in figs. 8 and 8A. Aede^s semimem- 
branous and tubular, enlarged slightly at apex and flfexed at base; 
internally there are three sharp slender rods. 

Eolotype, male.— Apatzingan, Michoacan, Mexico, elevation 1200 
feet, Aug. 12, 1941, H. Hoogstraal. Paratypes . — Same data, 11 c?. 
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CATALOGUS HESPERIDARUM REI PUBLICAE COLOMBIANAE, by 
Kenneth J. Hatwaro. Acta Zoologies Lilloana of the Institute Mieruel 
Lillo, Vol. IV, pages 201-392, 1947. 

During the past five years several catalogues of the skippers of South AmPiiVi^n 
countries have appeared, namely, for Ecuador by Roswell C. Williams, Jr., and 
Kameth J. Hayward; for Venezuela by E. L. Bell, and the title mentioned above. 
While it would be desirable to have a catalogue of the species of the entire 
continent the difficulty of the group and the constant addition of new tiatTiM are 
obstecles which can be overcome only by long and careful study. The excellent 
work of Bell and Hayward continues to advance our knowledge of the skipper 
fauna but it is obvious that much remains to be done. Under these w^nd tt ion s 
the regional catalogues are tremendously helpful. 

Like ttose previously published, this catalogue has an excellent and practical 
mimat. Taxonomic categories and species are printed as bold-face headings. 
SvMnymy of the categories wilh original references clarifies the status of 
Under ^cies the synonvmy with references for original descriptions is supple- 
mmted by additional references including notation of illustrations of the insects 
^ ^nitalia. This compilation of material will be of inestimable value 
to those who have had to struggle with the widely scattered literature of the 
group.— A. W. L. 



DESCRIPTION OF A NEW TIGER BEETLE FROM TEXAS 


JOHN H. ROBINSON, 
Shreveport, Louisiana 


There has always been a noticeable correlation between the color 
patterns of some tiger beetles and their habitats. For example, C. 
lepida Dejean prefers white sand, as does C. saulcyi Guerin. C. formosa 
Say, on the other hand, is usually encountered on red sand and red clay. 
C. belfragei Sall4 frequents black loamy ground, while C. vuUurina 
LeConte is most common in burnt-over brush and on black dirt roads. 

For this reason it seemed to be of especial ecological interest to 
discover an apparently new variety of C. repanda Dejean in a field con- 
sisting largely of black loam, a t 3 rpe of habitat where this species is not 
usually found. 

In general appearance this specimen is narrower than the typical 
repanda, with the sides of the el 3 rtra more nearly parallel. Presented 
below is a table indicating the notable differences between the typical 
repanda and its varietal form maekleri. 


Cicindela repanda Dejean 
Color: 

elytra bronzed, foveae green; 
» thorax bronzed, alutaceous, 
broader at apex, as mde as 
long ; humeral umbone distinct ; 
femora, tibiae and tarsi 
bronzed; antennae bronzed; 
mder surface bronze, green 
and blue. 

Average length : 12-14 mm. 
Average width: 5-6 mm. 


Cicindela repanda maekleri var. nov. 

Color: 

elytra dull black, foveae en- 
tirely lacking, in their stead 
are slightly raised surfaces; 
thorax dull black, alutaceous, 
parallel, longer than wide; 
humeral umbone barely in evi- 
dence; femora black, tibiae and 
tarsi femigineous, antennae 
piceous; imder surface opaque 
black. 

Length: 11 mm. 

Width: 4 mm. 


Holotype: male, in author’s collection (Brazos County, Texas, 
IV-13-35). The taxonomist must bear in mind that one frequently 
finds small specimens of C. repanda Dejean which are blackish in 
appearance. After examination of severd hundred specimens, how- 
ever, the writer found them all to possess the definite metallic bronzed 
lustre common to most species of this genus. 

It is with great respect that this varietas novum is dedicated to Mr. 
Kenneth L. Maehler of Berkley, California, a true, ardent and capable 
entomologist. 
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CHREMYLUS RUBIGINOSUS (NEES-), A BRACONED 
PARASITE OF THE CASEMAKING 
CLOTHES MOTH 

HORATIO C. MASON, 1 
Bureau of Entomology and Plant Quarantine, 

Agricultural Research Administration, 

United States Department of Agriculture 

In October, 1931, several specimens of the hjmienopterous parasite 
of the family Braconidae were taken by the writer from larvae of the 
casemaking clothes moth, Tinea pellionella (L.), that were collected 
from a wool warehouse in Columbus, Ohio. The parasites were identi- 
fied by C. F. W. Muesebeck, of the Bureau of Entomology and Plant 
Quarantine, as Chremylus rMginosus (Nees.). 

Since little has been published on this parasite, it is believed that the 
data collected may be of interest. 

Some of the investigations on the effect of temperature and relative 
humidity on the biology of the parasite were conducted in control cabi- 
nets that were being used for studies of another insect. Therefore it 
was not always possible to maintain the temperature and relative 
humidity at a point most desired for the study of this parasite. 

HOST RELATIONS 

According to Marshall (3, pp. 76, 77), Curtis reports Chremylus 
rubiginosus (Nees.) as being a frequent parasite of Bruchus rufimanus 
Boh. ; Rondani bred it from Bruchus seminarius L. ; Taschenberg lists it 
as a parasite of B, granarius Sch. ; and Brischke had bred it from cases 
of Tinea pellionella L. Teichmann and Andres (4) report it as being a 
parasite of Calandra granaria L. (now Sitophilus granarius (L.)). Curtis 
(1, p. 365) frequently found it with B, granarius and states: “It is also 
serviceable in destroying wood-boring beetles which infest our houses.'* 

Additional host records cited in literature, according to records in 
the Division of Insect Identification, Bureau of Entomology and Plant 
Quarantine, are as follows: Sitophilus oryza (L.), Tinea granella L., 
Ephestia kuehniella Zell., Bruchus lentis Proel., Bruchm atomarius (L.), 
Eryiohius abietis (P.)» Ernobius angusticollis Rtzb., Ernobius longicornis 
Sturm., and Ernobius mollis (L.). All the records are apparently 
European, 

The authenticity of some of the host records may be questionable, as 
a few records show no indication of the parasites being reared from 
isolated material. 

^Acknowledgments are due to the following members of the Bureau of Ento- 
mology and Plant Quarantine: B. J. Landis, for many helpful suggestions and for 
the drawing of the adult; N. F. Howard, for helpful suggestions; and to R, W. 
Brubaker, G. V. Johnson, and J. W. Apple, for assistance rendered from time to 
time. Thanks are also due to Alvah Peterson, of Ohio State University. Many 
of the data were obtained while the writer was doing graduate work at this 
University. 
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SYNONYMY 

Synonymy has been published by Dalla Torre (2). 

DESCRIPTION OF STAGES 

ADULT 
(Fig. 1)2 

''Female . — Length about 2 mm. Head narrower than thorax, less 
than one and one-half times as broad as long; face much broader than 
long, face, frons, and vertex rugulose punctate; temple strongly convex, 
nearly as broad as eye; antennae 12-segmented, abouti^as long as head 



and thorax combined; occiput completely sharply margined. Thorax 
slightly broader than high; mesoscutum rather fiat; notaulices complete, 
fine, not foveolate, middle lobe with a median longitudinal impression 
posteriorly; middle and lateral lobes coriaceous, the lateral ones more 
weaJdy so than the middle lobe; scutellar furrow very broad, coarsely 
foveate; scutellum flat, nearly smooth (only faintly reticulate); pro- 
podeum rugose, areolated, the diamond-shaped median area extending 
from near base to extreme apex and provided with trans\’’erse rugae; 

2The descriptions of the adult (male and female) were supplied by C. F. W. 
Muesebeck in a letter to the author. 
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mesopleuron mostly smooth, with some rugosity anteriorly above and a 
short, longitudinal, foveolate furrow below; metapleuron rugose; first 
abscissa of radius as long as width of stigma; recurrent vein interstitial 
or entering base of second cubital cell; nervulus strongly postfurcal; 
cubitus obsolescent apically; radial cell extending to extreme apex of 
wing; second cubital cell, measured on cubitus, nearly or quite as long 
as third; submediellan cell less than half as long as mediellan; radiella 
wanting; calcaria of posterior tibia very short; posterior tarsus shorter 
than tibia. Abdomen broader than thorax, depressed, broadly sessile; 
first tergite much broader at apex than long, finely granular and mth 
two prominent dorsal longitudinal keels delimiting a parallel-sided 
median area; suturiform articulation not indicated, the large connate 
second and third tergites largely finely reticulate or coriaceous, smooth 
laterally and along posterior margin; the following tergites smooth and 
polished. Ovipositor sheath about half as long as abdomen. 



Fig. 2. Nearly full-grown larvae of Chremyhis mbigmosus with remains of 
host. Approximately lOX. 

Brown; vertex and occiput black; thorax more or less piceous; legs 
including coxae broymish yellow; wings hyaline, stigma dark brown.” 

*^Male , — Essentially like the female, but more weakly sculptured, 
especially on vertex of head and on abdomen.” 

The eggs vary somewhat in shape, but in general are slightly 
curved, larger and more rounded at the cephalic than at the caudal end. 
The shell has a smooth appearance to the naked eye, but under a micro- 
scope appears to be slightly pebbled. "Wnien fest laid the eggs are 
glossy, pearly white, ^ and slightly translucent. As incubation pro- 
gresses, they clear until, prior to hatching, examination under a binocu- 
lar often reveals the outline of the embryo inside, and slight movement 
may be detected. 

Measurements made on 105 individuals showed a variation in size 
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ranging from 0.^ to 0.51 mm. in length and from 0.08 to 0.13 mm. in 
width at the widest part, the average length being 0.45 mm. and the 
average width 0.11 mm. If any change in size occurs during incuba- 
tion, there is a slight decrease. 

Larva, The body of the newly hatched larva is larger and more 
blunt on the anterior end, gradually tapering toward the posterior end. 
As development progresses the larva thickens through the center, 
tapering toward both ends. The nearly full-grown larva appears some- 
what elliptical in shape when viewed dorsally and crescent in shape 
when viewed laterally, with distinct ridges extending over several of the 
middle body segments in a plane perpendicular to the long axis of the 
body (fig. 2). 

In color the larva ranges from crystal-like appearance when newly 
hatched, through an off-white to a rather deep caramel shade in some 
larvae in the late instars. All stages are more or less translucent. 

The body is composed of 13 segments and a head, with antennae 
present on all instars. Light flakelike areas are soon evident in the 
body of the young larva, becoming prominent in the late instars. The 
filfth, or last, instar is thickly covered with spines on all segments except 
the head and caudal segment. 

The entire laiyal period of five instars is spent externally on the host. 
Normally there is only a slight change in location during the greater 
part of development. 

The average dimensions of the larvae measured are shown in 
Table I. 


TABLE I 

Average Dimensions of Different Larval Instars of 
Chremylus ruhiginosus 


Instar 

Early 

Late 

Individ- 

uals 

Average 

Length 

Average 

Width 

Individ- 

uals 

Average 

Length 

Average 

Width 



Mm. 


Number 

Mm. 

Mm. 

First 


0.42 

HRKIS 

43 


0.15 

Second 

48 

.58 


30 

.69 

.22 

Third 

46 

.79 


23 

.94 

.30 

Fourth 

42 



35 

1.25 

.39 

Fifth 

42 

1.49 

.48 

42 

2.44 

.74 


Prepupa and pupa . — ^After spinning its cocoon, the larva gradually 
changes in form, taJmg on that of the pupa in 4 to 6 days, depending on 
the temperature. Measurements made on 26 prepupae showed the 
average length to be 2.17 mm. and the average width 0.70 mm. at the 
greatest extremity. 

The new pupa is white, the body tissue having a fresh, glossy appear- 
ance, with the thinner portions of the body translucent. The com- 
pound eye and ocelli range from a light purple to almost black. The 
appendages are closely folded against the body. As development pro- 
gresses the body darkens until the characteristic adult color is assumed. 
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The average length of the 33 females measured was found to be 2.15 
mm., less the ovipositor, which extends beyond the body approximately 
0.28 mm. and upward at an angle of about 45 degrees. The average 
width at the widest portion was 0.76 mm. The males, in general, are 
considerably smaller. The 7 measured had an average length of 1.61 
mm. and an average width of 0.55 mm. 

Cocoons . — ^The parasite larva spins up inside the c^e of the host in 
an individual whitish, silken cocoon, somewhat elliptical in shape and 
like tissue paper in structure. Measurements made on 47 cocoons gave 
an average len^h of 2.84 mm. and an average width of 0.97 mm. The 
thin walls, which are easily tom with a sharp instrument such as a 
dissecting needle, often permit the outline of the pupa to be seen inside. 
^?^en several parasites are found on a host, the cocoons me stuck 
together in a cluster (fig. 3), with the dried and shriveled remains of the 
host often crowded to one end of its case. 



Fig. 3. Cocoons of Chremylus rvbiginosus stuck together in a cluster. 

Approximately 8X. 

The adult in emerging cuts through the thin wall of the cocoon with 
its mandibles at or near one end, and gradually works its way out head 
first, lea\Tng the waste material and cast skin behind. 

REARING METHOD 

Chremylus ruMginosus has been reared with no difficulty on larvae of 
the casemaking clothes moth, Tinea pellionella that ranged in size from 
less than half grown to practically mature. 

Cardboard pillboxes approximately inches in diameter were used 
for rearing cages. To permit ventilation, a hole approximately ^ inch 
in diameter was cut in both the top and the bottom of the box. Cheese- 
cloth attached over the holes prevented the insects from escaping. 

Clothes moth larvae, usually not more than 15 or 20, were placed in 
each pillbox, together with a small piece of raw wool or rabbit fur. 
From 5 to 15 female parasites were then introduced for the exposure. 
The hosts were normally exposed for about 24 hours, except where more 
detailed studies vrere being made on biology. 
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Examinations for the eggs were made by slitting the host case along 
one side and, by means of two insect pins, careftdly opening it under a 
binocular. If the larva inside was found to be paralyzed, a thorough 
search was made for eggs, both on the body of the host and in the case. 
If eggs were present and the studies required only one parasite on a 
host, all eggs but one were removed. This was easily accomplished, as 
the eggs readily adhere to an insect pin. Any extra eggs were trans- 
ferred to larvae that were paralyzed but on which no eggs had yet been 
deposited. 

It was found advisable to keep the case of the parasitized larva 
closed between examinations. This was accomplished by means of a 
paper collar made by cutting a slit in a piece of tissue paper approxi- 
mately 10 mm. square. The host case was inserted in the opening and 
drawn about half way through, a snug fit being essential. If the case 
was permitted to gap open, the parasite larvae, when nearly mature, 
would often work their way out into the pillbox, where they seldom 
developed normally. Where cases had been slit for examination, impar- 
asitized host larvae would often mend them in a few hours. 

In a few tests gelatin capsules (No. 3) were used to confine the host 
after parasitization. The larva was removed from its case and placed in 
the capsule. This permitted observations to be made at will, without 
disturbing either parasite or host. Two or three small holes punched 
in one end of each capsule with an insect pin permitted ventilation. 

Although rearing was done on only a small scale, the writer believes 
that this parasite can be reared on a large scale with little or no difficulty. 

LIFE-HISTORY STUDIES 

Total development , — Studies were conducted to determine the effect 
of temperature and relative humidity on the total development of 
Chremylus rubiginosus. In most tests the host was exposed to the 
parasites for 24 hours in pillboxes of the type described above. The 
parasitized larvae were not always held for parasite development at 
the same temperature and relative humidity as those under which the 
exposures were made. Examinations for emergence were made at 
24-hour intervals. 

Total development was considered to be the period from the end of 
the host’s exposure to the parasite to the emergence of the new parasites 
from the case of the host. 

In test A the parasites were held for development in a constant- 
temperature cabinet operated at an average temperature of 81° P. and 
61 per cent relative humidity. A total of 185 adults emerged, 51 males 
and 134 females. On an average 19.0 days were required for the males 
to develop, 18.4 days for the females, and 18.6 days for all indhdduals. 

In test B the parasites were held in a constant-temperature cabinet 
operated at an average temperature of 81° F. and 43 per cent relative 
humidity. In this cabinet the relative humidity was 60 per cent for a 
few days before leveling off to 40 per cent, at which the cabinet was then 
operated. A total of 213 individuals emerged, 38 males and 175 
females. On an average 22.0 days were required for the males, 20.9 
days for the females, and 21.1 days for all. 
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In test C studies were conducted in a constant-temperature cabinet 
operated at an average temperature of 71° P. and an average relative 
humidity of 61 per cent. In this test 180 adults emerged, 86 males and 
94 females. On an average, 29.1 days were required for the males, 28.9 
days for the females, and 29.0 days for all. 

In test D 235 parasites emerged, 41 males and 194 females. These 
data were collected during the winter, and the parasites were held for 
development in the basement of the laboratory. The fluctuation in 
temperature and relative humidity was not great. The average tem- 
perature for the period was 67° P. and the average relative humidity 38 
per cent. On an average 31.7 days were required for the males to 
develop, 31.0 days for the females, and 31.1 days for all individuals. 

Under conditions of test jE, 194 parasites emerged, 92 males and 102 
females. These parasites were held for development at room tempera- 
ture during the winter, when the btiilding was ^ificially heated. There 
was considerable variation in temperature and relative humidity. The 
relative humidity at times ran quite low. On an average 29.5 days 
were required for the males to develop, 28.9 days for the females, and 
29.2 days for all. 

In test F approximately 155 larvae of Tinea pellionella were exposed 
for parasitization, either at room temperature or in one of the above- 
mentioned cabinets. After exposure they were held for parasite 
development in an electric refrigerator operated at an average tempera- 
ture of approximately 53° P. The relative humidity was high, but the 
per cent is not known. No emergence occurred from the parasitized 
material while it was being held in the refrigerator. After approxi- 
mately 105 days, part of the material was removed from the refrigerator 
and stored at room temperature. When examined a few days later, 
two female parasites were found, emergence having occurred ^ter the 
material was removed. The remainder of the material was removed 
from the refrigerator after approximately 165 dsLys and held in the 
basement of the laboratory. When examined a few days later, 4 males 
^d emerged. No fxirther emergence occurred from either lot. Since 
it is not tmcommon for 4 or more parasites to emerge from one host, the 
emergence from the larvae held in the refrigerator was extremely low, 

'5^en the data were analyzed, the diflEerences in the length of devel- 
opment between the two sexes was found to be highly significant in 
tests A and S, the males requiring the greater length of time. In tests 
C, D, and E the difierences were not significant, but in all tests the trend 
was for a longer period of development with the males. 

The differen^s in the length of time required for total development 
under the conditions described were found to be highly significant in 
all cases except in comparison between C and £. Comparisons were 
not made in test F, because of the small number of parasites that 
emerged. Total numbers were used for the comparisons. 

In tests A and 5, where the average temperature was the same but 
the average per cent relative humidity was different, the average time 
required for development was less at the higher relative humidity. In 
tests A and C, where the per cent relative humidity was the same but 
the temperature was different, development was considerably faster at 
the higher temperatures. 
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Development by stages , — Studies were conducted on length of the 
developmental period for the different stages of the parasite. Only one 
parasitized larva was held in each pillbox and only one parasite was 
permitted to develop on each host. Examinations were made three or 
four times daily at slightly lower temperatures than those at which the 
parasites were held for development. This may have resulted in 
lengthening the developmental period somewhat, although only a few 
minutes were required for each examination. 

The incubation period was considered to be the interval from the 
time the egg was found imtil the hatch was observed; the larval period 
from the time of hatch until the larva was observed spun up; and the 
prepupal and pupal period from the time the larva spun its cocoon 
until the adult emerged. 

In test A the parasites were held for development in a constant- 
temperature cabinet operated at an average temperature of 81° P. and 
79 per cent relative humidity. The incubation period for 106 eggs 
averaged 1.4 days; the larval period for 37 individuals averaged 4.5 
days; and the prepupal and pupal period for 24 inchviduals averaged 
11.6 days. The period of time required for total development was the 
same for both males and females, being 17.4 days for the 33 adults 
that emerged. 

When the time required for total development in this test is com- 
pared with that for A and B in the preceding test, the data again reveal 
that development was faster when the relative humidity was higher. 

In test B studies were made to determine the time of development 
for the five larval stages. The parasites were held in a room where the 
temperature and relative humidity were not controlled. The tem- 
perature for the period averaged 74° F. and the relative humidity 
averaged 47 per cent. Examinations were made three times daily. To 
determine what effect frequent examinations would have on develop- 
ment, parasitized larvae were held under the conditions just described 
but the host cases were not slit open and the material was not disturbed 
by frequent examinations. 

To find out when the parasite larvae molted, they were marked with 
a tiny speck of dry lampblack, which made it easy to determine when the 
larv^ dsdn was shed. 

The incubation period for 93 eggs averaged 2.1 days. The average 
developmental peri^ for the five larval stages was as follows: First, 
0.9 day for 63 individuals; second, 0.6 day for 59 individuals; third, 0.5 
day for 56 individuals; fourth, 0.7 day for 52 individuals, and fifth, 2.9 
days for 45 individuals. The prepupal and pupal period required 16.2 
days for 40 individuals. The total developmental period for the 47 
adults (8 males and 39 females) averaged 23.7 days. The 39 females 
averaged 23.6 da 3 rs and the 8 males 24.6 days. 

Prom the chedc or imdisturbed material, 58 males and 145 females 
emerged. The males required on an average 22.2 days for total devel- 
opment, and the females 22.6 days. For the total number of 203 adults 
22.4 da 3 rs were required. The data show that an average of 1 day less 
was required for development of the females in the check than in the 
material disturbed by frecment examination. This difference was found 
to be highly significant. Females were used for the comparison because 
of the small number of males that emerged in this test. 
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OVIPOSITION 

Parasitization normally takes place with the host larva in its case 
(fig. 4), however, an occasional parasitized larva has been found out of 
its case. It is l^lieved that the larva is generally paralyzed prior to 
o^dposition as numerous larvae have been found, paralyzed in their 
cases without eggs being present, although in one instance a larva was 
observed out of its case, crawling about with one egg attached to its 
body. With the exception of being inactive or practically so, paralyzed 
larvae appear quite normal for several days before they start to turn 
dark in color. In a few instances eggs have been found only partially 
inserted through the wall of the case, but normally they are deposited 
either on the external surface of the body of the host or on the inside of 
the case. Eggs have been founds scattered all over the body of the host 
larv^a, either singly or in clusters of two or more. 



Fig. 4. Adults of Chremylus ruhiginosus on a case of Tinea pelhonella 
attempting o\dposition. Approximately 9 X . 

Studies were conducted to determine the number of eggs individual 
female parasites would lay. The females were taken within a few 
hours after emergence and were placed in pillboxes in a constant- 
temperature cabinet. One female was placed in each box with a case- 
making clothes moth larva, that was half grown or larger. Some of the 
females were paired with males, A raisin stuck on a pin in each box 
sensed as a source of food for the parasites. The host larvae were 
exposed to the parasites for 24 hours before they were examined for 
eggs. The host case was slit open along one side, as previously 
described, so that the case could be opened and the larva removed for 
examination under a binocular. Any eggs found in the case or on the 
host were counted and the number was recorded. After the examina- 
tion the larva was returned to its case, if it had been removed, and the 
case was closed and held shut by means of the tissue-paper collar. If 
eggs were found a new lan^'a was exposed, but if no eggs were present 
the larva was re-exposed. If found to be only paralyzed, it was again 
exposed, but was replaced with another larva at the end of 24 hours, 
nf whether ovioosition had taken place. 
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In test A oviposition records were taken on 50 females that were 
held in a constant-temperature cabinet operated at an average tem- 
perature of 71*^ F. and an average relative humidity of 55 per cent. 
Any female that had at any time been exposed to a male was considered 
mated. Twenty-five of the females were mated, 23 were unmated, and 
the status of 2 was unknown. The maximum number of eggs laid by 
any mated female during her life was 27 and by any unmated female 
was 33, with a minimum of 0 in both cases. The average number of 
eggs for the 50^ females was 15.8. The maximum number of eggs laid 
by any female in one day was 9 for the mated, and 7 for the unmated, 
with an average for all individuals of 1.5 eggs per day. The length of 
life for the mated females ranged from 7 to 14 days and for the unmated 
females from 4 to 20 days, with an average of 10.3 days for all 
individuals. 

In test B data were obtained on 48 females, 29 mated and 19 
immated, that were held in a constant-temperature cabinet operated at 
an average temperature of 89° F. and an average relative humidity of 
41 per cent. The maximum number of eggs laid during the life of any 
female was 30 for the mated and 21 for the unmated, with an average 
for all females of 11.2. The minimum number of eggs laid in both cases 
was 0. The maximum ntimber of eggs oviposited by any female in 
1 day was 10 for the mated and 9 for the unmated, with an average of 
1.7 eggs per day for the 48 females. The mated females lived from 1 to 
10 days and the unmated from 4 to 10 days, with an average of 6.6 days 
for all the females. 

The average number of eggs laid per female during her life period 
was slightly higher with the mated females in tests both A and B, 
although the differences were not great enough to be significant. There 
was no significant difference in the average length of life between the 
mated and immated in either test. The average length of life was 
longer and the average number of eggs laid per individual was greater 
with the females held under the conditions of 4, the differences being 
highly significant. 


LONGEVITY OF ADULTS 

Studies were conducted to show the effect of different conditions of 
temperature and relative humidity on the length of life of adult para- 
sites. The parasites were taken within 24 hours after emergence and 
were placed in ventilated pillboxes, with a raisin stuck on a pin for food. 
Examinations were made at 24-hour interv^als and the results recorded. 
Females used for these studies were not used for oviposition purposes. 

In test A the results were recorded on 81 adults, 31 males and 50 
females, that were held in a constant-temperature cabinet at an average 
temperature of 81° F. and 61 per cent average relative humidity. The 
average length of life for the males was 8.0 days, for the females 11.4 
days, and for all individuals 10.1 days. The maximum length of life 
of any male was 16.0 days and of any female 22.0 days. 

In test B the data were taken on 190 adults, 82 males and 108 
females, held in a constant-temperature cabinet at an average tem- 
perature of 72° F. and an average relative humidity of 59 per cent. The 
average length of life for the males was 9.7 days, for the females 13.8 
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days, and for all individuals 12.1 days. The maximum length of life 
for any one male was 26 0 days and of any female 34.0 days. 

In test C, data are shown on 106 parasites, 12 males and 94 females, 
held in an electric refrigerator at an average temperature of 50® F. The 
average relative humidity was estimated at 60 per cent or higher. The 
average length of life for the males was 13 9 days, for the females 71.7 
days, and for all individuals 65.2 days. The maximum length of life 
for any one male was 22.0 days and for any one female 137.0 days. 

Under all three sets of conditions the average length of life for the 
females was longer than for the males, the differences being highly 
significant. As will be noted, the parasites lived longer at the lower 
temperatures. 

MATING 

Chremylus rubiginosus mated readily in confinement. On one occa- 
sion the case of a parasitized larva of Tinea pellionella was opened for 
examination. Seven females and one male parasite emerged. They 
were placed in a pillbox together, where they mated immediately. 

On another occasion when two males were placed in a vial with five 
females, all of which had emerged a few hours previously, mating soon 
followed. The females gathered about the males with their ovipositors 
elevated at an angle of about 35 degrees. The males went from one 
female to another copulating. 


SEX RATIO 

From a sample of 979 adults, which were the progeny of females 
that had been confined with males, 79 per cent were females and 21 per 
cent were males. 


PARTHENOGENESIS 

The eggs from unmated females of Chremylus rubiginosus were 
viable, but in all observed cases only male progeny were produced. 

SUPERPARASITISM 

Superparasitism does occur with this parasite (fig. 5). As many as 
30 eggs of Chremylus rubiginosus have been found on one larva of the 
casemaldng clothes moth, and 21 large parasite larvae have been found 
on one host. It was not uncommon for 6 or 7 adult parasites to emerge 
from the case of a single host, 

REARING OF TINEA PELLIONELLA 

^ For several years abundant host material was successfully main- 
lined with very little labor. Cultures were easily started by introduc- 
ing adults of Tinea pellionella into cylindrical cardboard Rolled Oats 
boxes containing raw rabbit fur. When environmental conditions 
were favorable, the moths oviposited freely and the larvae made a 
vigorous ^owth. The same cultures were maintained by the writer 
for approximately 2 years by adding food as needed. If the cultures are 
permitted to run too long, considerable waste material accumulates in 
the bottom of the container, unless such material is removed from time 
to time. 
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During the winter months the cultures were held in a laboratory 
room where the temperatures ranged from 70® to 80° F. and the relative 
humidity from 40 to 45 per cent. During the summer months the cul- 
tures were held in the basement, where the temperature was seldom 
higher than 75° and where there was sufficient ventilation to prevent 
mold from forming. 

As rearing media, pheasant feathers and raw sheep ^s wool were used 
with success, but the writer obtained the best results with raw rabbit 
fur as a medium. 



Fig. 5. Nearly full-grown larvae of Chremylus rubiginostts in opened case of 
Ttnea pelhonella. Approximately 8X. 

SITMMARY 

Chremylus rtibiginosus (Nees.) is a small braconid parasite of the 
larva of the casemaking clothes moth. Tinea pelliondla (L.). It was 
taken from moth larvae collected from a wool warehouse in Columbus, 
Ohio, in 1931. Several hosts are recorded for this parasite, but all 
records are apparently European, 

The eggs of Chremylus rubiginosus measure approximately 0.45 mm. 
long by 0.11 mm. wide through the thickest portion. The larvae pass 
through five instars, ran^ng in size from approximately 0.42 mm. by 
0.11 mm. as an early first instar, to 2.44 mm. by 0.74 mm. as a late fifth 
instar. Before transforming to a pupa, the larva spins up in an individ- 
ual silken cocoon inside the case of the host. The pupa of the female 
measures approximately 2.15 mm. long, less the ovipositor, by 0.76 mm. 
wide through the widest portion. The male pupa is considerably 
smaller. 

In a laboratoiy room where the average temperature was 74° F. and 
the relative humidity 47 per cent, 2.1 days were required for incubation 
of the eggs, 0.9 day for the first larval stage, 0.6 day for the second, 
0,5 day for the third, 0.7 day for the fourth, 2.9 days for the fifth, and 
16.2 days for the prepupal and pupal periods. Total development for 
the 39 females and 8 males required 23.6 and 24.6 da^rs, respectively. 
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Data on total development as influenced by other conditions of temper- 
ature and relative humidity are listed in the text. At the same temper- 
ature, the time required for development decreased as the relative 
humidity increased. At the same relative humidity development was 
faster at higher temperatures. The males usually developed more 
slowly than the females. 

Oviposition records on 50 females held at an average temperature 
of 71® F. and 55 per cent relative humidity showed that an average of 
15.8 eggs were laid by each female during her life. At 89® and 41 
per cent relative humidity, data on 48 females show that 11.2 eggs were 
laid by each female. 

Under the conditions of the tests, the average length of life of the 
females was greater than that of the males. In a constant-temperature 
cabinet, where the temperature averaged 81® F. and the relative humidity 
61 per cent, the average length of life of 31 males was 8.0 days and of 50 
females 11.4 days. At 72® and 59 per cent relative humidity, 82 males 
lived 9.7 days and 108 females 13.8 days. At 50® 12 males lived 13.9 
days and 94 females 71.7 days. 

Records on a sample of 979 adults showed that 79 per cent were 
females and 21 per cent were males. 

Eggs from unfertilized females produced only male progeny. 
Superparasitism occurs with C. rubiginosus. As many as 30 eggs 
were found on a single host, and 21 large parasite larvae were found in 
a single host case. 

Cultures of the casemakmg clothes moth have been reared on raw 
rabbit fur and pheasant feathers. 
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HESPERIOIDEA ARGENTINA, XVI, XVII, XVIII, by Kenneth J. Hayw\rd. 
Acta Zoologica Lilloana of the Institute Miguel Lillo, Vol. IV, pages 5-18, 
55-61 and 133-144, 1947. 

These three articles continue Hayward’s long series of reports on the skipper 
fauna of the Argptine. They include chiefly new records for the area and cor- 
rections of previous records. No new species are described but descriptions 
of the allotype female of Astraptes fulgor Hayward and the allotype male of 
Lerodea gisparoides Hayward and figures of the male genitalia of Pellicia extensa 
Mab. and Erynnis austerus Schaus are included. The notes on synonymy are 
important.— A. W. L. 



CONTRIBUTION OF THE UNITED STATES NAVAL 
MEDICAL SCHOOL TO ZOOLOGICAL SCIENCE 
IN WORLD WAR II 

NANCY H. WHEELER. 

Lieutenant Commander H(W)USNR 

The chief mission of the United States Naval Medical School in 
peacetime has been the training of men of the Navy “for sendee ashore 
and afloat with special emphasis upon certain phases and branches of 
medicine and surgery of particular importance and peculiar to the 
Navy.”^ During the war just past, the primary function of the Naval 
Medical School was the training of personnel “in various specialties of 
timely importance incident to the war and to its geographical theaters 
of operation.”^ High on the list of these specialties were malariology, 
epidemiology, and tropical medicine. 

Most of the men who made up the Navy malaria control units and 
epidemiology teams that were sent into the Atlantic and Pacific areas 
during the recent war attended the United States Naval Medical 
School, Bethesda, Maryland. A great number of them had been 
procured from ranks of civilian entomologists, parasitologists, and 
bacteriologists; from the Bureau of Entomology and Plant Quarantine, 
from the Fish and Wildlife Service, and from numerous colleges and 
universities. A considerable number of physicians gave up their 
private practices of medicine to head up these preventive medicine 
teams. They ftinctioned in every continent and many of them partici- 
pated in the insular invasions. Of the total of 801 officers and 1,711 
enlisted personnel, belonging either to the Medical Corps or to the 
Hospital Corps of the Navy, who received training in Tropical Medicine 
at the Naval Medical School during the years 1942 to 1946, 223 officers 
and 656 enlisted men completed courses in parasitology and medical 
entomology leading to certificates in malariology, and 186 officers and 
382 enlisted men attended the organized course in epidemiology. 

In World War II, with the wide dispersal of these specialists trained 
in the field of biology and kindred sciences among the men of the United 
States Navy in the farflung comers of the earth, an unusual opportunity 
presented itself for the collection of valuable data and material for use 
in scientific study and research in the less turbulent days to follow. 
The malariologists and epidemiologists were trained primarily to join 
combat units or to take over malaria control at advanced bases. Some 
engaged in hazardous surveys prior to invasion, while others going in 
with the first and second waves were instrumental in making beachheads 
tenable. Frequently, many were called upon to initiate plague studies 
(Hawaii and South Pacific), to institute control measures for the vectors 
of typhus (Mediterranean area), to reduce the incidence of dengue 

ipugh, H. L., Rear Admiral (MC) USN, U. S. Naval IVIedical Bulletin 46(8) 
:1160, August, 1946. 

*Ibid. 
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(^Central Pacific islands), to recommend control of filariasis (Pacific area), 
and to carry on rigorous campaigns against mite-bome typhus (New 
Guinea and the Philippines). Part of their training was to make 
surveys, both of the diseases and of the vectors. If time permitted, 
they were urged to make more detailed studies of local problems and to 
complete surveys of the insect, mammalian, or other faunae. These 
sources of information made possible the development of more efficient 
and scientific control programs of the diseases and vectors involved, not 
only from the entomological angle but from a broad zoological aspect, 
and yielded an abundance of valuable material, including species new to 
science and specimens rare to museum collections. Material was 
obtained from many areas in the Pacific where collections had never 
before been made, especially in the Japanese Mandated Islands. 

Early in the war, the Naval Medical School recognized the impor- 
tance of maintaining a representative collection of insects of medical 
importance, and continuous efforts were made to add to this from all 
available sources. On August 3, 1943, the Bureau of Medicine and 
Surgery issued a letter to '‘All Ships and Stations,” requesting that 
entomologists and malariologists collect and send to the Naval Medical 
School, Bethesda, Maryland, mosquito larvae and adults, in accordance 
with instructions provided. The cooperation of the United States 
National Museum was procured for identifying the specimens, both 
institutions appreciating the opportunity of building up a complete 
worldwide collection for reference and identification of unlmown materi- 
al, as well as an adequate collection for teaching Medical Entomology. 

From December 1941 to January 1946, 157 separate lots of specimens 
(mainly insects) were received for examination and incorporation in the 
Medical School teaching and reference collections or for transfer to and 
identification by the various specialists of the Bureau of Entomology 
and Plant Quarantine and of the U. S, National Museum. These 
collections® included a total of 29,199 itemized specimens of insects 
(mainly mosquitoes, both larvae and adults) plus 931 miscellaneous 
specimens (molluscs, fishes, reptiles, birds, mammals, etc.), making a 
grand total of 30,130 individual specimens determined, for winch 
identifications were returned through the Commanding Officer of the 
Naval Medical School to the senders in the field. 

Since mo^uitoes are the vectors of several important tropical 
diseases, particular emphasis was placed on their collection — ^the ano- 
phelines because of the association of certain species with the trans- 
mission of malaria and filariasis, and the cidicines because among them 
are found the vectors of yellow fever, dengue, fihaxiasis, tularemia, and 
certain types of encephalitis. 

In the genus Anopheles ^ 49 species were represented in the ship- 
ments received from 20 different localities. These included 1,036 
adults and 1,126 larvae, specifically identified, and contained long series 
of some of the more important malarial vectors, such as annulipes, 
farauii, and punciulatus from Australia, New Guinea, and the Solomon 
Islands; albiiarsis and darlingi from South America; albimanus^aquasalis^ 

“Shipments from Navy Medical Research Units are not included in these 
collections. 
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bellator, and pseudopunctipennis from Central America and the Carib- 
bean area; quadrimaculatus, the common vector in the eastern United 
States; labranchiae labranchiae and ser genii from North Africa; minimus 
jlavirostris from the Philippine Islands; kyrcanus sinensis from Japan; 
and stephensi from India. 

Particularly representative collections of the anophelines of the 
respective areas were sent in from Brazil, Honduras, Nagasaki, New 
Guinea, New Hebrides, the Philippine Islands, and the Solomon Islands. 
Notes on the t 3 ^ical breeding and resting places of many of the species 
accompanied the specimens, adding materially to the information on 
the biology of some of the more important mala^a vectors. 

In the shipments of 1,693 adults and 1,100 larvae of the genus Aedes 
received at the Naval Medical School, 60 known species were included 
together with 11 new to science. Collections were made in 30 different 
localities, some of which provided new records of occurrence and 
distribution. 

Aedes is the largest single genus of mosquitoes, containing over 500 
different species. However, from the medical standpoint, it is of 
primary significance because it includes several species capable of 
transmitting important tropical diseases. The best known and most 
widely distributed species is the highly domestic aegyptiy the important 
cosmopolitan vector of urban yellow fever of dengue. Specimens of this 
species were received fronl Borneo, Espiritu Santo, Guam, Samar, 
Marshall Islands, Nanumea, New Hebrides, Okinawa, Saipan, Samoa, 
Tinian, and southern United States. A single collection of A, aegypti 
was obtained from New Guinea (Samarai) where it was believed to 
have been recently imported. 

The oriental species Aedes albopictuSy known to transmit dengue in 
the Philippines and elsewhere in the oriental region, was received from 
Borneo, Hawaii, Nagasaki, Okinawa, Saipan, Tinian, and various 
localities in the Philippines. 

Another important dengue vector represented in several shipments 
was Aedes scutellaris from New Guinea and New Hebrides. Other 
members of this scutellaris group were pernotatus from New Hebrides, 
Espiritu Santo, and Efate; and quasiscutellaris from Guadalcanal, 
Bougainville, and Treasury Island. 

A number of specimens of Aedes pseudoscutellaris (diurnal biter), the 
principal vector of filariasis in the Samoa-Pijian area, were received 
from Samoa, Espiritu Santo, Nantunea and Lakena Islands. With the 
mosquitoes sent in from the filarial survey^ of Samoa early in 1944, 
were ten slides of beautifully stained microfilariae of Wuckereria banr 
crofti and fifteen slides of microfilariae obtained by mosquito dissection, 
demonstrating the developmental stages from one to fourteen days. 
These were an unusual and valuable addition to the teaching matei^ 
of the Naval Medical School. Two slides of microfilariae (W, bancrofii) 
were also received with a collection of mosquitoes from the Malaria and 
Epidemic Control Unit at Iheya Island (Okinawa Group), Jtme 1945. 

^Byrd, Elon E., Lt. H(S)USNR, St. Amant, Lyle S., Lt. (j.g.) H(S)USNR, 
and Bromberg, Leon, Commander, (MC)XJSNR, u. S. Naval Medical Bulletin 
44(l):l-20. 1945. 
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Valuable teaching slides of the microfilariae of \V, bmicrofti and W, 
malayi were sent in from the Malaria and Epidemic Control Head- 
quarters of the South Pacific Command at Espiritu Santo. 

The new species of AedeSy described either by specialists in the 
National Museum or by Navy personnel working in cooperation with 
these specialists, from material sent in through the Naval Medical 
School were : Aedes daggyi Stone and Bohart, collected at Espiritu Santo, 
New Hebrides, by R. H. Daggy; -4. dorseyi Knight, collected on Peleliu 
Island by C. K. Dorsey; A. hensilli Earner, collected on Ulithi Islands 
by George S. Hensill; *4. knighti Stone and Bohart, collected on the 
Solomon Islands by W. G. Downs ;.4. marshallensis Stone and Bohart, 
collected on the ^Marshall Islands by D. A. Treat; A. paradissimilis 
Rozeboom, collected on the Philippine Islands, by J. H. Pallus; *4. 
paullusi Stone and Earner, collected on Samar, Philippine Islands, by 
J. H. Pallus; A. pernotatus Earner and Bohart, collected on Espiritu 
Santo, New Hebrides, by K. L. Knight ; .4 . quasiscutellaris Earner and 
Bohart (in addition to type material) from Guadalcanal, collected by 
A. B. Weathersby and others, and from Treasury Island, collected by 
J. H. Pallus; -4. saipanensis Stone, collected on Saipan, Marianas 
Islands by Joseph Greenburg; and a specimen {Stegomyia) still un- 
described. 

By far the greatest number of individual specimens of mosquitoes 
received for identification belonged to the genus CuleXy 4,471 adults 
and 3,725 lan^ae being transmitted to the National Museum for deter- 
mination. These represented 56 separate shipments from 33 different 
localities, from which 72 species were identified. 

The important species of the genus Culex from the point of view of 
disease transmission is the common house mosquito, C. quinquefasciatus 
(syn. fatigans) which is one of the known effective vectors of filariasis in 
certain areas. It is also a great pest in the warm temperate, tropical, 
and subtropical regions of the world. Both lan’-ae and adults of this 
species were received from the following localities: Brazil, Espiritu 
Santo, Borneo, Guam, Hawaii, Honduras, Los Negros, Marcus Island, 
Marshall Islands, Nagasaki, Okinawa, Peleliu, Saipan, Samar, Samoa, 
Schouten Islands, Tinian, United States (California and Louisiana). 
Representative collections of other species of the genus Culex were 
received from these and other localities. New distribution records 
were thereby procured and specimens not hitherto represented in the 
Museum collection were obtained. 

Ntunerous other new species of Aedes, A nopheles, and Ctdex, collected 
and described by members of NAMRU 2, are not included here. 

Besides the three genera of medical importance, 1,555 adults and 
952 lar\"ae of miscellaneous culicids, representing 22 genera and 90 
species, were submitted for identification. These were received in 35 
separate shipments from 22 different localities. Some excellent collec- 
tions added materially to the representative specimens in the National 
Museum from certain areas, and several species proved new to the 
collection: Bironella hollandi from Guadalcanal; Megharinus nigripes 
(male with lar\’'al and pupal exuviae, probably the first reared specimen 
of this species) from Tarakan, Borneo; and Uranotaenia moultoni also 
from Tarakan, Borneo. 
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Approximately 188 species and 86 genera were represented in the 
3,080 specimens of Diptera (other than mosquitoes) sent in for identifica- 
tion. These were included in 27 separate shipments from 16 different 
localities, where in some instances extensive insect surveys had been 
made. Large and extensive collections were received from the Malari- 
ology and Epidemiolo^ Control Units in Brazil, Espiritu Santo, 
Mariannas, Peleliu, Saipan, Southern Rhodesia, and the Transvaal. 
Of particular interest in these shipments were: Diachlorus anduzei 
from Brazil, previously known from Venezuela only; Chlorotabanus 
mexicanus, apparently the first Brazilian record; probably a new species 
of Sarcophaga from the Marianas; a series of larvae, pupae, and adults 
of Culicoides peliliouensis from Peleliu; a species of Carnus (probably 
new) from Saipan; five specimens of a bat parasite, Cyclopodia inclita 
(family Nycteribiidae), a Samoan species not previously reported 
elsewhere, from the Solomon Islands; several species of Glossina from 
Southern Rhodesia and the Transvaal, including morsita^is, an important 
vector, and brevipalpis and swynnertoni, implicated in the transmission 
of the tr 3 ^anosomes that are the causal organisms of sleeping sickness 
in man and *‘nagana” in horses and other livestock. 

In addition to the large collections of Diptera, thirteen other orders 
of insects were represented in shipments received at the Naval Medical 
School and included 5 species of Anoplura, 38 of Coleoptera, 2 of Collem- 
bola, 3 of Dermaptera, 21 of Hemiptera, 4 of Homoptera, 48 of Hymen- 
optera, 3 of Isoptera, 2 of Lepidoptera, 16 of Mallophaga, 4 of Odonata, 
29 of Orthoptera, and 10 of Siphonaptera, totalling 592 specimens in all. 

Of the fourteen shipments of mites from eleven different localities, 
648 specimens were identified. They included 50 genera and 60 species, 
six of which proved to be new to science. Trombicula new species 
(in manuscript) was collected by Na\y personnel in the Philippine 
Islands; three new species of Eiitrombicula (not yet described) and two 
new species of N eoschongastia (= FarascJwngasiia), X. riversi and X, 
americanus solomonis described by G. W. Wharton and A. B. Hardcastle, 
were among the trombiculid lar^^al mites sent from Bougainville Island. 
A large collection made on Saipan contained 20 different genera of 
groups “almost unstudied’’ and probably most of the material is as yet 
undescribed, according to specialists in the group. 

Only a few ticks were received for identification from three different 
localities — a total of 31 specimens representing five genera: 
Amblyomma, BoopMlus, and Rhipicephaliis from Brazil; Boophilus 
annulatus microplus from Guam; and two nymphs and fifteen lar\"ae of 
Ixodes sp. contained in the ear of a rat from Freemantle, Australia. 

Shipments of spiders were received from Peleliu, Agrihan, Tinian, 
and Parry Island. Those that were identifiable were twenty-five 
specimens of Latrodectus hasselti from Tinian and one specimen of L. 
geometricus from Parry Island with the comment that the species was 
abundant around the camp area. 

Two scorpions, both Hormurus austral asiensCy were included in 
shipments from the Marianas and the Solomons. Also in the shipment 
from the Marianas were a few specimens of millipedes and centipedes. 

Because of the prevalence of rodents on the Pacific islands and 
adjacent continental areas and the danger to our armed forces from the 
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bubonic plague and other rodent-borne diseases affecting man, rodent 
control was a part of the duties assigned to some of the officers given 
training in malariology and epidemiology at the Naval Medical School. 
Through their efforts, a representative collection of rodents and their 
ectoparasites was secured from the principal islands where control work 
was done and forwarded through the Naval Medical School to the 
National Museum. 

During the early stages of the invasion of Leyte, a shipment of 
rodents was made from that island. A collection of rodents made in 
Guam embraced specimens of every form known to occur there. Among 
the 275 specimens of mammals (mainly rodents) received from 17 
different localities, 52 species were represented. 

A Navy Historical Survey of the Solomon Islands included in its 
collections not only a number of rodents but other mammals, birds, 
reptiles, molluscs, and miscellaneous arthropods. These were trans- 
mitted through the Naval Medical School to the specialists in the groups 
and proved in many particulars very useful and valuable additions to 
Museum collections. The birds from the Solomons consisted of 28 
specimens representing 19 different species, and the molluscs consisted 
of 11 specimens representing as many different species. 

As the result of a survey made early in 1945 by an epidemiology 
unit in Samar, a collection of molluscs 3 delded five different genera, 
including specimens of Schistosomophora which are the intermediate 
hosts for the Asiatic fluke, Schistosoma japonicum, in the region, and 
“the first reported for the Island of Samar.” The total number of 
molluscs (preserved specimens) sent in from ten separate localities 
were 190 and included 76 different species. A large number of living 
molluscs, in connection with the study of bilharzia disease® (schisto- 
somiasis) in Egypt, were sent to the National Naval Research Institute 
from the Epidemiology Unit in the Middle and Far East — Planorbis 
boissyi axid Bidinus truncatus, intermediate hosts of Schistosoma mansonia 
and 5. hematobium, respectively, from Egypt; also Physopsis africanus, 
the intermediate host of 5. hematobium^ and Lymnaea natalensis, the 
potential intermediate host of 5. japonicum, from Natal and Southern 
Rhodesia. 

Five collections totaling 138 specimens of reptiles, representing 28 
different genera, were included in shipments from Australia, Brazil, 
the Marianas, and the Solomons. A very interesting survey made in 
1944 by a malaria and epidemic control unit in Saipan added materially 
to the Museum's collection wHch prior to that time “had no material 
from this region except two examples of Lesson's skink.” 

Also in this collection from Saipan were 148 specimens of the western 
mosqtiito fish, Gambusia affinis affinis, native to the United States and 
one of the most widely planted fishes in the world. These were reported 
by the natives to have been introduced from Guam. In many places 
about the Island they had been planted in fish ponds, cisterns, and 
wells to control mosquito breeding. 

A collection of balanoglossids, also included in the Saipan shipment, 

•Amberson, Julius M,, Commander (MC)USNR, XT. S. Naval Medical Bulletin 
46 ( 7 ): 977 - 1010 . 1946 . 
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were identified as Ptychodera fiava and constituted a new locality record, 
since they had not been taken before within many hundreds of miles 
of Saipan. 

From the foregoing summ^ of the material received from Navy 
personnel engaged primarily in malaria and epidemic control in the 
various theaters of operation duAtig World War II, it would seem that a 
very valuable contribution has been made to zoological science. 

As the United States Navy advanced into previously unoccupied 
areas and boundaries of geographical importance were extended, it 
naturally followed, for the safety and welfare of the military forces, 
that a better knowlec^e of the zoogeographical regions of the world 
was necessary. The rare opportunity horded for making collections 
in hitherto unexplored areas, in itself, was an incentive to add materially 
to the scope of present knowledge on the systematics and zoogeography 
of various groups and to provide a stimulus for future research. But 
of far greater importance, the material and data thus collected were of 
immediate practical value in relation to the possible transmission of 
diseases endemic to the regions by increasing the efficiency of the 
occupjdng forces to control the vectors and reservoirs of such diseases 
and to establish and maintain more healthful conditions, not only for 
the military personnel but for the native populations as well. Thus, 
the mission of the Medical Department of the United States Navy was 
fulfilled, an objective of the Naval Medical School was attained, and a 
service to humanity of far-reaching consequences was rendered. 


THE MOSQUITOES OF ILLINOIS, by Herbert H. Ross. Bulletin of the 
Illinois Natural History Survey, Volume 24, Article 1, 96 pages, 184 figures, 
1947. 

This recent publication shares the excellent format and high quality of all 
of the Illinois Natural History Survey publications. It should be an excellent 
^de to the study of the mosquitoes of the midwestem region even beyond the 
limits of the state. 

The introductory pages iaclude an excellent brief survey of the bionomics 
of the group, methods of collecting and preserving material,"study and rearing. 
The taxonomic portion begi^ with a brief statement on the characteristics of the 
fam^ and its major subdivisions, with a key for the separation of the Chaoborin 
and Culicinae in both the larval and adult stages. The remaining mrtion covers 
the subfamily Culicinae in detail. Keys to genera are based on larvae, adults 
and genitalia of both sexes. Under each genus the species are keyed by larval 
characteristics and those of the adults of both sexes, and descriptions of the 
immature and adult stages are given. The records of distribution for the state 
of Illinois are detailed. Most of the figures are of genitalia and larval structures. 
All are excellent. 

The btdletin concludes with a bibliography of thirty-two titles and an index of 
scientific names.— A. W. L. 



A METHOD OF FILING BUTTERFLIES FOR THE STUDY 
OF GEOGRAPHICAL VARIATION 


WILLIAM HOVANITZ, 

Laboratory of Vertebrate Biology, 

University of Michigan 

The study of geographical variation requires large samples of indi- 
viduals from populations of diverse geographical localities. For the 
study of butterflies, the old methods of pmning and spreading specimens 



Fig. 1. A tray of specimens. 

made a study of this sort almost prohibitive because of the high cost 
involved in the pinning, spreading and housing the material All that 
is really required for the preser\^ation of butterflies is that the specimens 
be dried and then protected from damage which may be inflicted by 
careless handling or by destructive insects. 

For this purpose, a glassine paper bag has been found very con- 
venient for the preservation, protection and filing purposes. By the 
use of the inexpensive glassine bag, many thousands of butterflies can 
be maintained for study in a space not greater than that occupied by 
only a few ‘‘legitimately” mounted specimens. 

4S 
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Glassine bags have been used for some years by collectors for the 
storage of unmounted material such as duplicates for which room could 
not be found in the cabinet. Other collectors have discouraged their 
use because by rough handling antennae, legs, etc., might become 
broken. I have found, however, that with reasonable care equivalent 
to that given to triangularly papered specimens or to moimted speci- 
mens, the butterflies remain in excellent condition. Specimens have 
been kept for over twelve years and are still in excellent condition. 

The glassine bag is superior to ordinary soft paper because the con- 
tact between the paper and the butterfly wing is such that the scales on 



Fig. 2. Butterflies in glassine bags. 

the wing may adhere to the soft paper. Because of the smooth surface 
of the glassine bag, the scales are not removed and it is possible to open 
the wings in a spread condition instead of allowing them to remain 
closed across the thorax. With the opened specimens protected on 
both sides by the semi-transparent paper, the butterflies can be observ^ed 
without direct handling. Should closer scrutiny be required, the speci- 
mens can be removed from the bag easily with a pair of wide-tipped 
forceps. 

Cellophane is superior to glassine paper for its smoothness and 
transparent nature but it does not permit of the (hying of the specimen. 
For this reason, cellophane bags are not recommended. In the glassine 
bags, the specimens dry naturally. 

It is desirable to fold over and crease the top of the glassine bag. 
This operation aids in retaining the specimen within and any museum 
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pest without. Also, the flap made by thus folding over the top creates 
a bumper which protects the specimens against crushing when packed. 

The glassine bags can be filed on edge according to locality and species 
in fiberboard boxes or trays of small size. Recommended sizes for 
small or medium sized butterflies are the following: 

bag, 23 ^ X 3J4 inches, 
box, 234 X 3J4 X 6 inches, 
tray, 2)4, x 3H x 1 inch. 

The glassine bag is also excellent for the transport of living female 
butterflies when it is desired to transport any to the laboratory for egg 
laying. The females are merely placed in the bag preferably with the 
wings folded over the thorax and they are then rendered relatively 
immobile. If they are not overheated or severely dessicated, the females 
win live for several days. Most species of the temperate regions will 
remain alive and immobile for many days or weeks in a refrigerator. 
Maintaining them in a moist chamber will aid in keeping them alive. 

The illustrations show the method of placing the butterflies in the 
glassine bags and filing them in the trays. Complete data may be 
written on each bag or numbers may be written on the bags temporarily 
for rapid marldng during the course of a trip. 



PLANT HORMONES (AUXINS) AS A FACTOR IN THE 
HATCHING OF AEDES TRIVITTATUS 
(COQUILLETT) EGGS^ 

ALBERT ABDEL-MALEK, 

The Ohio State University, 

Columbus, Ohio 

Aedes trivittatus (Coquillett) breeds in temporary pool situations. 
It passes the winter in the egg stage and the larvae often may be found 
during summer in the temporary pools formed by rains. It is observed 
that there is plenty of plant growth in these pools and the most common 
plants are Blue-grass {Poa syhestris Gr.) and nodding Fescue-grass 
(Festuca nutans Willd.). As fimt instar larvae are usuaUy observed in 
these pools immediately after a rain, it was thought that these grasses 
have something to do with the eggs hatching. 

Connell (1941) working on the hatching response of Aedes sollicitans 
eggs demonstrated that when the eggs were flooded for one hoxir every 
24 hours in infusions of plants {Spartina alterniflora, S. patens^ and 
Distichlis spicata) characteristic of highly saline marshes, 82, 76, and 48 
per cent, respectively, of the eggs hatched. Infusions of plants {Scirpus 
olneyij Panicum virgatum, and Spartina cynosuriodes) from marshes of 
lower salinity stimulated the hatching of 73, 63 and 24 per cent respec- 
tively of the eggs, while with Zizania palustris from fresh water tide 
marshes and Cypertis ferax, which grows in wet meadows in the interior, 
64 and 35 per cent respectively of the eggs hatched. In the infusions of 
J uncus efusus and Typha angustifolia the hatching stimulant was pres- 
ent only in small q-uantities, if at all, since only 12 and 7 per cent 
respectively hatched, Connell attributed the hatching of the eggs to a 
stimulant present in the infusions. Gjullin, Yates and Stage (1939) 
found that tap water infusions of dry cottonwood leaves, willow leaves, 
and grass gave consistently larger hatches of Aedes vexans (Meig.) and 
Aedes lateralis (Meig.) (:A. aldrichii Dyar and KInab) eggs than either 
tap or river water alone. They concluded that the amino acids and pro- 
teins present in the vegetation may be the stimulants which cause the 
eggs to hatch when flood in nature. The same authors (1939) men- 
tioned also that a number of organic chemicals and inorganic chemical 
elements necessary for plant and animal growth were tested individually 
and in combination but they did not cause hatching, so they eliminated 
in their considerations, the possibility of the effect of growth substances 
on the hatching. It is the object of this paper to introduce the effect of 
organic growth substances on the hatching of Aedes trivittatus eggs. 

METHOD OF SECURING EGGS OF AEDES TRIVITTATUS FOR EXPERIMENTS 

The eggs used in this work were deposited on damp cotton in the 

^Contribution from the Department of Zoology and Entomology. 

I wish to express my gratitude to Dr. Carl Venard, Associate Professor of 
Zoology and Entomology, The Ohio State University, for his helpful suggestions 
and supervision. Appreciation is expressed to the Botany Department, The 
Ohio State University, for supplying the growth chemical substances. I also 
wish to thank Mr. Donald Hoffman, Chemistry Department, The Ohio State 
University, for help in the preparation of the infusion concentrates. 
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bottom of glass shell ^nals, 65 x 22 mms. by wild adult females collected 
from their breeding areas by means of an aspirator after each had 
engorged with blood from the arms of the author. Near the end of 
feeding, which takes an average of one minute, they were collected by 
means of the aspirator and put in a pint Mason jar, the mouth of which 
was fitted with two overlapping pieces of thin rubber each of which 
ha\nng a long slit in its middle, and were so imposed that the two slits 
lie perpendicular to each other so as to form a (+) figure. In this way 
when the glass tube of the aspirator was inserted through the opening 
between the slits and then removed, the opening closed immediately by 
the elasticity of the rubber. In the laboratory the blood-engorged 
adult mosquitoes were isolated each in a vial having a damp cotton 
layer in its bottom. The opening of the vial was closed by means of a 
piece of muslin held in place by a small rubber band. Under laboratory- 
conditions with a temperature fluctuating between 80° and 85° F. it 
took an average of tluree days for the blood-fed females to oviposit 
their quota of eggs. Not a single female of Aedes trivittatus survived 
after oviposition. The eggs were kept on the damp cotton where they 
had been placed by the mosquito, until experimentation. 

Eggs were rendered bacteriologically sterile by immersion for five 
minutes in a solution of five per cent formalin and one per cent sodium 
hydroxide, as used by Simmons (1932) for the sterilization of blowfly 
eggs; and the same method adopted by Gjullin, Hegarty and Bollen 
(1941) for the sterilization of Aedes mosquito eggs. 

EFFECT OF PLANT INFUSIONS ON HATCHING OF TRIVITTATUS EGGS 

Plant infusions were prepared by soaking chopped blue grass stems 
and leaves in distilled water in the proportion 20 mg. of grass to each 
ml. of water. After letting stay for 2 hours, with shaking every half 
hour, the infusion was filtered through fine meshed muslin. When 
ten ml. of the filtrate was added to ten eggs, from 50 to 70 per cent of 
the eggs hatched after 30 minutes. This effect might be due to the 
microorganisms found in the infusion. The experiment was repeated 
and this time a portion of the infusion filtrate was passed through a 
Berkfeld filter in order to eliminate the microorganisms; another portion 
was autoclaved at 120° C. under 15 pounds pressure in order to see if 
such a treatment would affect the infusion’s viability for hatching and 
still another portion was left without other treatment. The results are 
shown in Table L- 

2T1ie i^rcentage of eggs hatching ^ven in the tables represent the averages 
of a certain number of experiments using a certain number of eggs per tube of 
medium in each experiment. The media were applied to the eggs in the proportion 
of 1 ml. of medium per egg. 


Table No. 

No. of Experi- 
ments Performed 

No. of Eggs Used Per 
Tube of Medium in 
Each Experiment 

Average Number 
of Eggs Used 
Per Tube 

I 

4 

10 

10 

11 

4 

7 

7 

Ill 

2 

8 and 10 

9 

IV 

3 


7 

V 

2 

1 8 and 10 ! 

9 
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As both the micro-organism-free and the non-treated infusion in 
Table I gave hatchings; and although the latter gave quicker and 
higher per cent of hatching than the former infusion, there seemed 
obviously, other than the microorganismal factor inside the plant 
infusion which caused the hatching of Aedes trivittaius eggs. Also this 
factor is probably heat labile as it lost its hatching activity when 
subjected to a temperature of 120° C. under 15 pounds pressure. 


TABLE I 

Per Cent of Aedes trivittatus Eggs Hatching When Flooded With Different 
Treatments of Blue Gr.\ss Infusion 


Condition of the Infusion 

Per Cent Hatched After 

Ihr. 

1 hr. 

4hrs. 

24hrs. 

48hrs. 

72hrs. 

Non-treated Infusion 

42.5 

52.5 

67.5 

78 

82.5 

82.5 

Micro-organism free Infusion 

0 

0 

10 

35 

40 

45 

Autoclaved Infusion 

0 

0 

0 


0 


Distilled H 2 O 

0 

0 

0 





The experiments were repeated using concentrate of the infusion. 
This concentrate was prepared as follows: two grams of dried blue grass 
and 100 mis. of distilled water were mixed for five minutes on a Waring 
Blender after adding one-half gram of Celite (an inert white powder to 
promote filtration). The whole slurry was then filtered with suction. 

TABLE II 

Percentage of Aedes trivittatus Eggs, Hatching When Flooded With Different 
Treatments of Blue Grass Infusion Concentrate in Distilled Water 


Per Cent Hatched After 


Condition of the Conc. Plus Water 

J^hr. 

1 hr. 

4hrs. 

24 hrs. 

48 hrs. 

72 hrs. 

Cone, plus water 


28.5 

46.5 

64.5 

68 0 

75 0 

Micro-organism-free conc. plus water — 

0 


14 

64 

64 

71 5 

Autoclaved conc. plus water 


0 



0 

0 

Distilled Water 



0 


0 

0 


The filtrate was then concentrated imder reduced pressure to about 
one ml. Now in order to get more or less the same infusion concentra- 
tion as that of the last experiments, the concentrate was added to dis- 
tilled water in the proportion of one-tenth ml. to ten mis., respectively. 
Then a portion of this solution was filtered through a Berkfeld filter, 
another portion was autoclaved and a third portion was tested without 
other treatment. The result of these experiments is shown in Table II. 

These results show that concentration of the blue grass infusion did 
not destroy the active agent present inside it and responsible for the egg 
hatching, in fact, it looks like it has increased its activity as can be seen 
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from the higher per cent of hatch when the microorganisms were 
eliminated. 

These experiments gave the author the idea of testing the efiEect of 
known organic plant growth substances, on the hatching of eggs. 

EFFECT OF PLANT GROWTH HORMONES ON THE HATCHING OF 
AEDES TRIVITTATUS EGGS 

From the many chemical substances known to promote growth in 
plants, three compounds were selected and experimented with; these are 
ornaphthalene-acetic acid, indole acetic acid and ^-indole btUyric acid. 
The principal plant responses induced by these growth substances are: 
local initiation of roots on stems and leaves; local acceleration or 
retardation of growth, causing swelling and bending of stems; epinasty, 
h 37 ponasty or twisting of leaves according to the place the compounds 
were applied and possibly local anaesthesia. According to Zimmerman 
and Wilcoxon (1935) a-naphthalene*acetic acid and indole but 5 rric acid 
are the most effective root-forming substances yet discovered; they are 
not as effective as indole acetic acid for epinastic response of leaves. 


TABLE III 

Percentage of Aedes trivittatus Eggs Hatching When Flooded With Different 
Concentrations of o-Naphthalene Acetic Acid in Distilled Water 


CONC. OF otNaphthalene 

Acetic Acid Used 

Per Cent Hatched After 






721irs. 

Zero-9 ppm 

0 


0 

0 

0 

0 

10 ppm 

1 


72 

83 

83 

83 

11-13 ppm 

0 

0 

0 

0 

0 

0 

14 ppm 

0 

0 

0 

0 

6 

6 

15-19 rimi 

0 

0 

0 

0 

0 

0 

20 ppm 

0 

22 

39 

50 

62 

62 

21-50 ppm 

0 

0 

0 

0 

0 

0 


When 50 ppm solution of each of these three growth substances was 
prepared in distilled water and applied to eggs, no hatching took place 
with any of them. Dilutions starting from one ppm up were made from 
each of these concentrations (used as a mother liquor) and tried on 
Aedes trivittatus eggs, hatchings took place in a definite concentration 
range in each growth substance as can be seen in Tables III, IV and V. 

It is apparent from Tables III to V that the three growth sub- 
stances bring about the hatching of Aedes trivittatus eggs, within a 
certain concentration range in each. 

It seems very likely that the inability of Gjullin, Yates and Stage 
(1939), to get hatching of Aedes vexans (Meig.) and Aedes laterlais 
(Meig.) eggs, from the organic chemicals necessary for plant and animal 
growth is that the concentrations they used must have not been in the 
concentration range of hatchability of these substances. 

By comparing the minimum threshold values and concentration 
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range of these three compounds to cause bending of the stems of sweet 
pea and tomato, respectively, as given by Zimmerman and Wilcoxon 
(1935); with their threshold values and range causing hatching of 

TABLE IV 

Percentage of Aedes trivittatus Eggs Hatching When Flooded With Different 
Concentrations of Indole-Acetic Acid in Distilled Water 


Per Cent Hatched After 


CoNC. OF Indole Acetic Acid Used 


Zero-3 ppm. 

4 ppm. 

5 ppm. 

6 ppm. 

7 ppm. 

8 ppm. 

9 ppm. 

10 ppm. 

11 ppm. 

12 ppm. 

13 ppm. 
14-50 ppm. 



TABLE V 

Percentage of Aedes trivittatus Eggs Hatching When Flooded With Different 
Concentrations of t5-3-lND0LE Butyric Acid in Distilled Water 


CoNC. OF 7-3 -Indole Butyric 
Acid Used 


Per Cent Hatched After 
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In working with these three growth substances it was noticed that 
the hatching activity was lost when their aqueous solutions stand for a 
week. So it is recommended that fresh solutions of these growth 
substances be prepared before investigating their effects. 

It is worth noting that 2, 4-dichlorophenoxy acetic acid (2, 4-D) 
which was introduced by Zimmerman and Hitchcock (1942) together 
with other halogen substituted phenoxy compounds, as a plant growth 
substance, was tested in various concentrations ran^g from one to 100 
ppm. for its effect on the hatching of Aedes trimttatus eggs, but no 
hatching took place at any concentration in that range. 

Further studies regarding the possibility of using these growth 
substances in the control of this mosquito are planned. 

TABLE VI 

Minimum Threshold Vallt:s and Effective Concentration Range of the 
Growth Substances for Tomato, Sweet Pea, and Aedes trivittatus 
Eggs, Expressed in ppm. 


j 

Chemical Substance 

! 

Min. Threshold Value j 
Causing j 

CoNc. Range Causing 

Bending of 
sweet pea 
stem 

Hatching of 
A . trivittatus 
eggs 

Negative bending 
of tomato 
stem 

Hatching of 
Aedes tn~ 
vittatus eggs 

^-naphthalene acetic 

acid 

7-3-indole butyric acid 
indole acetic acid. . . . 

500 ppm 
250 ppm 

5 ppm 

10 ppm 

2 ppm 

4 ppm 

100-20,000 ppm 
100-20,000 ppm 
3-20,000 ppm 

10-20 ppm 
2-15 ppm 
4-13 ppm 


SUMl^IARY 

Aedes trivittatus (Coquillett), which breeds in temporary pools, 
passes the winter in the egg stage. Blue grass infusions were found to 
affect hatching of the eggs, even after elimination of the microorganisms 
from the infusion by filtering through a Berkfeld filter. The water 
solutions of three plant growth substances viz. : a-naphthaleneacetic acid, 
yS-indole butyric acid and indole acetic acid, brought about egg hatching 
at a definite concentration range in each; these ranges are 10 to 20 
ppm., 2 to 15 ppm. and 4 to 13 ppm., respectively. The ranges of these 
three growth substances are very low as compared to their ranges which 
cause bending of tomato stems as given by Zimmerman and Wilcoxon 
(1935). 
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SEXUAL BEHAVIOR IN THE HUMAN MALE, by Alfred C. Kinsey, Wardell 
B. Pomeroy and Clyde E. Martin, xv-i-804 pages. W. B. Saunders 
Company, Philadelphia, 1918. Price $0.00. 

When a book has climbed rapidly to a high place in the list of best sellers and 
has been reviewed extensively in the magazines and new’spapers it seems almost 
superfluous to bring it to the attention of readers of the Annals at the necessarily 
late date permitted by our quarterly publication. The fact that l3octor Kinsey 
is an entomologist, how’ever, makes his attainment in a different field of investi- 
gation particularly interesting to his fellow entomologists. 

Since so much has been said of the book in print it is most significant to con- 
sider the nature of this reception. It has suffered some criticism for the limited 
number of cases considered, since it is based on studies of 5300 white males, and 
has also been subject to some doubt of the validity of the method of examination. 
On these coimts the authors’ comment that the number of cases so far recorded 
is approximately forty times as large as the amoimt of material on w'hich the 
best previous studies were based seems to dispose effectively of the first and 
the incredible frankness of the disclosures seems adequate evidence of the 
effectiveness of the methods employed. The authors do not claim that their 
results are ideal nor perfect. Even though the reader may agree with them 
in feeling that more can be learned of the subject, if he is not h 3 rpercritical he 
must realize that the book is an extremely valuable addition to our knowledge 
of the subject. 

The book is arranged in three parts: History and Method, Factors Affecting 
Sexual Outlet, and Sources of Sexual Outlet. It includes a detailed consideration 
of the incidence of all types of sex behavior, both normal and abnormal, and of 
their correlation with various aspects of human life such as economic and occupa- 
tional status and marriage. Discussion is comparatively brief but the tabulation 
and graphic presentation of data are extensive. Many of the disclosures are 
surprising, notably the class distribution of masturbation and the differences 
in sexual relations in marriage in different classes of our population. The 
impression created by the book in the mind of the reviewer is that the authors 
have presented one of the first, if not the first, adequately frank and dispassionate 
analyses of their subject, and that the book should be a boon to parents who have 
young boys to raise as well as to biologists who are scientifically interested in 
sex relations. 

It is a fairly safe assumption that the tremendous demand for the book is 
largely a result of curiosity about anything connected with sex. The reader 
who buys it to satisfy mere curiosity will probably be disappointed for he will 
find in it nothing that is pornographic and little that can have similar effects. 
It is simply a scientific presentation of materials which, from their very nature, 
must attract a considerable amount of undesirable attention. 

In brief we may conclude that the comments of reviewers are the inevitable 
result of diverse points of view and of the apparent desire of many critics to find 
whatever weakness they can in anything that they consider. Certainly the book 
is a remarkable assemblage of data on a difficult subject which has been obscured 
too long by popular attitudes, and an able analysis and presentation of the 
authors’ findings. The completion of their studies result in far better under- 
standing of the problems of sex than has yet been available. — A. W. L. 



LIBERATION OF ORIENTAL SCOLIOID WASPS IN THE 
UNITED STATES FROM 1920 TO 1946 

(Hymenoptera: Scoliidae, Tiphiidae) 

KARL V. KROMBEIN, 

Bureau of Entomology and Plant Quarantine, Agricultural Research 
Administration, United States Department of Agriculture 

During the period 1920-1933 numerous specimens of a dozen odd 
species of scolioid wasps were imported from the Orient and liberated in 
the northeastern United States for control of the introduced Popillia 
japonica Newm. [Japanese beetle], Anomdla orientalis Waterh. [oriental 
beetle], Autoserica castanea (Arrow) [Asiatic garden beetle] and Serica 
peregrina Chapin. Subsequent to 1933 liberations were made of Tiphia 
castaneaevora Parker, T, popilliavora Rohwer, T. sternata Parker and 
r. vernalis Rohwer only. 

Admirable summaries of the biological investigations on these wasps 
in their native countries were published by Clausen, King and 
Teranishi,^ Clausen, Jaynes and Gardner,^ and Gardner and Parker,® 
and summaries of the number of specimens shipped to the United 
States during the periods 1920-1928 and 1920-1933, respectively, are 
included in the last two papers. However, relatively few published 
records are available on the liberation in the United States and on the 
successful or unsuccessful establishment of any of the species except 
T, popilliavora and T, vernalis. 

Recently in connection with my work on the scolioid section of a 
proposed cooperative Synoptic Cat^og of the North American Hymen- 
optera, I had occasion to visit the Fruit Insect Investigations Lab- 
oratory of the Bureau of Entomology and Plant Quarantine at Moores- 
town. New Jersey. This visit was necessitated by the almost entire lack 
of published data on liberation and subsequent recovery of the par- 
asites. Detailed card files are maintained at Moorestown showing the 
date, exact locality and number of specimens for each colony of parasites 
released in the field, and also recovery data on the various species for 
which subsequent scouting was done. I am indebted to C. H. Hadley, 
J. L. King and L. B. Par&r for making these records available and for 
many other courtesies extended during my brief visit in Moorestown. 

Inasmuch as only an extremely limited space will be available for 
distributional data in the proposed catalog, I will present here more 
detailed data on the various liberations. These data are summarized 
by counties under the various States in alphabetical order. The date 
in parentheses refers to the earliest year in which a liberation was made 
in that particular county — additional colonies of the successfully estab- 
lished species were liberated in many of the counties in subsequent 
years. Some brief remarks on recovery data are made following the 
distributional data of each species. As a result of the recovery data 

^1927. U. S. D. A. Bull., 1429. 

*1933. U. S. D. A. Tech Bull., 366. 

*1940. U. S. D. A. Tech. Bull., 738. 
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presented herein, the following species are to be regarded as established 
members of the North American fauna: 

Tipkia asericae Allen & Ja3mes 
Tiphia popilliavora Rohwer 
? Tiphia sternata Parker 
Tiphia vemalis Rohwer 


Family Scoliidae 
Campsomeris annulata (Fabricius) 

New Jersey — Burlington (1925). 

Over 4000 adult females and males were released in the summer and 
fall of 1925 and 1926 from material shipped from China and Japan. 
This species is normally parasitic on larger species of Scarabaeidae, 
particularly Anomala and Phyllophaga, but development on Popillia 
japonica was obtained in the laboratory. Apparently this species did 
not become established in this country, as no recoveries have been made. 

Campsomeris marginella modesta (Smith) 

New Jersey — Burlington (1920). 

More than 11,000 adult females and males were released on the 
grounds of the Riverton Country Club in the summers of 1920, 1922 and 
1923 from material shipped from Hawaii. This species is a native of 
the Philippine Islands and was introduced into Hawaii as Scolia manilae 
Ashmead {^marginella modesta) a number of years ago for control of 
Anomala orientalis. Efforts to establish it in the United States for 
control of Popillia japonica were unsuccessful. 

Family Tiphiidae 

Tiphia asericae Allen & Jajmes 

New Jersey— Bergen (1931). 

New York — Nassau (1928), Queens (1932). 

Pennsylvania — Montgomery (1931), Philadelphia (1930). 

This species, a native of Japan, Korea and China, was liberated for 
the control of Serica and Autoserica in Nassau and Queens Counties, 
N. Y., and for the control of Autoserica in Bergen County, N. J., and 
Montgomery and Philadelphia Counties, Pa. Some of the individuals 
released in Nassau County, N. Y., and Montgomery and Philadelphia 
Counties, Pa., established themselves, for recoveries were made one or 
more years after the original liberations. Recoveries were made from 
one Philadelphia County colony as late as 1938. I have examined 4 9 9 
and 11 c? cf recovered in the field from colonies one or more years old. 
These specimens were identified as asericae by L. B. Parker, and I am 
able to confirm his determination. 

Tiphia bicarinata Cameron 

Connecticut — New Haven (1926). 

New Jersey — Burlington (1926). 

Three females were released in Connecticut in the fall of 1926 and 
almost 1000 females and males in New Jersey in the fall of 1926 and 
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summer of 1927 from cocoons shipped from Korea for control of 
Anomala orientalis. Apparently the species failed to become established, 
for recoveries have never been made. 

Tiphia biseculata Allen & Jaynes 

New Jersey — Camden (1926). 

New York — Nassau (1929). 

Over 1500 males and females of this Japanese species were released 
in New Jersey and New York in 1926 and 1929, respectively, for control 
of Popillia faponica. In the summer of 1933 about 4500 females and 
males were liberated in Nassau County, N. Y., for control of Anomala 
orientalis. Apparently none of these colonies became established. 

Tiphia castaneaevora Parker 
New* Jersey — ^Burlington (1935). 

Pennsylvania — Montgomery (1934), Philadelphia (1934). 

About 400 females and males were liberated in New Jersey in 1935 
and about 4700 females and males in Pennsylvania in 1934 and 1935 
from Japanese material for control of Autoserica castanea. Apparently 
none of these colonies became established, for recoveries have never 
been made. 

Tiphia frater Parker 
New Jersey— Burlington (1926). 

About 10 females from cocoons from China were liberated, but 
apparently the species did not become established. 

Tiphia matura Allen & Jaynes 
New Jersey — Burlington (1929). 

About 300 females and 20 males from cocoons from India were lib- 
erated in October for control of Popillia japoriica. Apparently this 
species did not become established. 

Tiphia notopolita var. alleni Roberts 
New York — Nassau (1933). 

About 200 females and 60 males were liberated in 1933 from cocoons 
reared in Japan for control of Anomala orientalis. Apparently this 
species did not become established. 

Tiphia popilliavora Rohwer 

To date taxonomic studies have failed to reveal any morphological 
differences between the Japanese, Korean, and Chinese strains of this 
species. However, they do differ consistently in emergence dates both 
in their native coimtries and in the United States, the Korean strain 
being two weeks later than the Japanese and three weeks earlier than 
the Chinese. Releasement records for the Japanese and Korean strains 
(the only two in use in the United States) are maintained separately at 
the Japanese Beetle Laboratory, and I have summarized these data 
separately inasmuch as future taxonomic work may reveal reliable 
structural characters for their separation. The species is an effective 
parasite of Popillia japonica. 
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Tiphia popilliavora Rohwer (Japanese strain) 
Connecticut— Fairfield (1937), Hartford (1937), New Haven (1928), 
New London (1938), Windham (1938). 

Delaware — New Castle (1934). 

Maryland— Anne Arundel (1939), Caroline (1939), Cecil (1934), 
Dorchester (1938), Harford (1938), Kent (1938X Prince Georges 
(1939), Queen Annes (1939), Somerset (1938), Washington (1938), 
Wicomico (1939), Worcester (1938). 

New Jersey — Burlington (1921), Camden (1927), Gloucester (1927), 
Hunterdon (1935), Mercer (1928), Middlesex (1934), Monmouth 
(1935), Salem (1931), Somerset (1934). 

New York — Nassau (1927), New York City (1939), Queens (1928), 
Westchester (1938). 

Ohio — Cuyahoga (1943), Guernsey (1943). 

Pennsylvania— Bucks (1927), Chester (1930), Cumberland (1934), 
Dauphin (1929), Delaware (1928), Montgomery (1928), Phila- 
delphia (1927). 

Virginia — Chesterfield (1939), Henrico (1944), Norfolk (1939), 
Northampton (1939), Westmoreland (1944). 

Scouting work in 1945 established that colonies over two years old 
were flourishing in all states but Maryland (no scouting was done in 
Virginia or Ohio). 

Tiphia popilliavora Rohwer (Korean strain) 

Connecticut — New Haven (1945). 

Delaware — New Castle (1937). 

Maryland — Cecil (1937), Harford (1942). 

New Jersey — Camden (1927), Hxmterdon (1935), Mercer (1935), 
Middlesex (1936), Somerset (1936). 

North Carolina — Bimcombe (1943) Henderson (1943). 

Ohio — M ahoning (1942). 

Pennsylvania — Chester (1936), Delaware (1934), Montgomery (1935), 
Philadelphia (1935). 

Virginia — Chesterfield (1945), Henrico (1945). 

Scouting work in 1945 established that colonies over two years old 
were present in New Jersey and Pennsylvania. None could be found 
in Delaware or Maryland, and scouting was not done in the other States. 

Tiphia pullivora Allen & Jaynes 
Pennsylvania — Montgomery (1928). 

About 1400 females and 3705 males were liberated in the summer 
and fall of 1928 from cocoons from India for control of Fopilliajaponica, 
Apparently this species failed to become established. 

Tiphia stemata Parker' 

New Jersey — Burlington (1935), Essex (1935), Union (1935). 

New York — Nassau (1933), Queens (1933). 

Pennsylvania — Montgomery (1933), Philadelphia (1934). 

Females of this species were liberated for control of Serica from field 
collected adults from Japan. One female was collected in 1937 in 
Burlington Co., N. J., where a colony had been liberated the previous 
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year. This specimen was determined as sternaia by L. B. Parker, and I 
am able to confirm his identification. Subsequent scouting was not 
done, and it is not known whether this colony has maintained itself. 

Tiphia totopuactata Allen & Jaynes 
New York — Nassau (1927). ' 

Fifteen mated females and 16 males were liberated for control of 
Anomala orienialis from cocoons from Korea. Apparently the species 
did not become established. 

Tiphia vemalis Rohwer 

Connecticut — ^Fairfield (1936), Hartford (1938), Middlesex (1945), 
New Haven (1936), New London (1937), Windham (1938). 
Delaware — ^Kent (1936), New Castle (1934). 

District of Columbia — (1934). 

Maryland — ^Aime Arundel (1939), Baltimore (1934), Cecil (1934), 
Dorchester (1936), Frederick (1936), Harford (1938), Howard 
(1939), Kent (1938), Prince Georges (1939), Queen Annes (1939), 
Somerset (1938), Talbot (1939). Washin^on (1936), Wicomico 
(1938), Worcester (1938). 

Massachusetts — ^Hampden (1932), Middlesex (1944), Worcester (1944). 
New Hampshire — Cheshire (1937), Merrimac (1936), Strafford (1936). 
New Jersey— Atlantic (1936), Bergen (1940), Burlington (1926), 
Camden (1927), Cape May (1936), Cumb^land (1934), Essex 
(1940), Gloucester (1932), Hunterdon (1935), Mercer (1932), Mid- 
dlesex (1933), Monmouth (1933), Morris (1939), Ocean (1933), 
Passaic (1941), Salem (1932), Somerset (1933), Union (1937). 

New York — ^Albany (1944), Broome (1946), Chemung (1939), Coliun- 
bia (1944), Dutchess (1941), Livingston (1944), Monroe (1939), 
Nassau (1927), Ontario (1944), Orange (1940), Putnam (1942), 
Queens (1930), Rockland (1939), Saratoga (1944), Schuyler (1945), 
Seneca (1946), Staten Island (1937), Suffolk (1944), Tioga (1939), 
Tompkins (1944), Ulster (1943), Westchester (1939). 

North Carolina — ^Buncombe (1943), Henderson (1943). 

Ohio— Cuyahoga (1941), Guernsey (1943), Mahoning (1945). 
Pennsylvania — Allegheny (1945), Berks (1936), Bu<is (1929), Chester 
(1932), Clinton (1945), Cumberland (1934), Dauplun (1934), 
Delaware (1931), Lancaster (1940), Leh4:h (1937), Luzerne (1943), 
Lycoming (1944), Monroe (1937), Montgomery (1927), Montour 
(1945), Northampton (1943), Northumberland (1944), Philadel- 
phia (1930), Snyder (19iM), Westmoreland (1944), York (1942). 
Rhode Island — Bristol (1944), Newport (1944), Providence (1936), 
Washington (1945). 

Virginia — Arlington (1941), Chseterfield (1941), Fairfax (1943), 
Henrico (IMl), Loudoun (1944), Norfolk (1943), Spottsylvania 
(1942), Stafford (1945). 

West Virginia— Taylor (1941). 

Scouting in 1945 and again in 1946 established that colonies over 
two years old were present in all States scouted except Rhode Island 
and the District of Columbia. No scoutirg was done in Ohio, North 
Carolina, Virginia, or West Virginia in either year. This species is an 
important factor in the control of Popillia faponica in the United States. 



CUBAN FLATIDAE WITH NEW SPECIES FROM 
ADJACENT REGIONS 

Z. P. METCALF. 

North Carolina State College 

AND 

S. C. BRUNER, 

Estacion Experimental Agronomica 

This is one in a series of papers (Metcalf and Bruner 1925a, 1925b, 
1930a, 1936a, and 1944a) devoted to a survey of the homopterous fauna 
of Cuba. The Flatidae is one of the larger families of the super- 
family PuLGOROiDEA. In OUT Catalogue of this family there are recorded 
at the present time 184 genera and 894 species from various parts of 
the world. ^ The number of species in the Palearctic fauna is small, and 
the Nearctic fauna has a limited number of species. But the Caribbean, 
Neotropical, Oriental, Ethiopian, Malaysian, Austro-Malayan and 
Australian faunas have a large number of species. The family is well 
represented in Cuba. The present paper records 16 genera and 42 
species of which 9 genera and 32 species are believed to be new. 

CHARACTERS OF THE FAMILY 

This family may be characterized as follows: Body strongly com- 
pressed or depressed; tegmina and wings ample, held vertically or 
horizontally in repose. This character alone is suflBcient to distinguish 
this family from the other families of superfamily Pulgoroidea with 
the exception of the family Acanaloniidae in which the body is greatly 
compressed and the tegmina are ample and held vertically when at 
rest. And in the family Achilidae all the species have the body 
greatly depressed. In the Acanaloniidae, however, there is no 
crossveined costal area and the hind tibiae are without lateral spines. 
In the Achilidae there is no costal area, and the second tarsus of hind 
legs is not small. Other characters of the family Flatidae may be 
stated briefly as follows: Head small; compound eyes large, ventral sinus 
inconspicuous or wanting; two ocelli in the lateral compartments, 
ventrad to the compound eyes; antennae inconspicuous, first segment 
usually small, collarlike, second segment longer, somewhat capitate, 
flagellum long; crown short, usually no distinct cephalic process some- 
times triangifl^ly or conically produced; pronotum usually short and 
broad, separated into a distinct central area and lateral areas by a pair 
of very distinct intermediate carinae; mesonotum large, frequently tri- 
carinate; tegmina large, vertical or horizontal; a distinct crossveined 
costal area; venation distinct but reticulate and irregular; legs simple, 
first and second pairs usually short; hind tibiae elongate with one or 
more spines usually on the apical third; second hind tarsus short with a 
pair of spines on the apical margin. The male genitalia furnish the most 
reliable specific characters; pygofer usually short and simple; geni^ 
plates large, united basad and with a large tooth on the dorsal mar^; 
aedeagus usually tubular, elongate, straight or curved with an apical 
pair of spines, a preapical pair of spines and a subapical pair of spines; 
anal segment usually elongate, broad, and flat with apical portion often 
strongly deflexed, hoodlike, covering the rest of the genitalia; female 
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genitalia simple and incomplete. The lateral vahnfers are large with 
rows of teeth along the inner ventral margin; o\npositor short, usually 
curved. 

We wish to acknowledge the assistance of many collectors, whose 
names will be indicated in the text by their initials only, as follows : 


J. A. — ^J. Acuna 

B. T. B. — B. T. Barreto 

C. H. B.-C. H. Ballou 
L. B. Le6n Boucl6 

S. C. B."— S. C. Bruner 
P. G. C.— P. G. Cardin 

A. C. — Arturo Comas 
E. D. — ^E. Ducasse 


M. J. — ^Miguel Jaume 
A. R. O. — K. R. Otero 
L. C. S. — L. C. Scaramuzza 
G. C. R. — G. C. Rowe 

E. A. S. — E. A. Schwarz 

F. S. — F. Silvestri 
C. F. S.— C. F. Stahl 
F. Z. — F. de Zayas 


The types of all new forms are in the collection of the senior author. 


KEY TO THE GENERA OF CUBAN FLATIDAE 

A. Tegmia vertical or steeply tectiform Subfamily Flatinae 

B. T^mina broadly rounded apically, costal and apical margins 

merging Tribe Phantimi 

{ByUisana Mete, and Brun.) 
BB. Tegmina with costal and apical margins distinct. 

C. T^[mina broadly triangular 1 

1. Sutural angle triangularly produced or distinctly rectangu- 
lar Tribe Flatissini. 2 

1 . Sutural angle rounded Tribe Nephesini. 4 

2. Crown triangular, distinctly produced . . Carthaeomorpha Mel. 

(Central and South American species.) 

2. Crown obtuse, not produced, shorter on median line than 

on lateral margins 3 

3. Frons longer than broad with a pair of impressed points on 
dorsal margin; pronotum with a distinct median carina; 
sutural angle of tegmina distinctly produced. 

Dakshiana Mete, and Brun. 

3. Frons broader than long, no impressed points; pronotum 

ecarinate with a pair of impressed points; sutural angle 
rectangular, not produced Monoflatina Mete, and Brun. 

(Jamaican species.) 

4. Sutural angle distinctly produced; ^ical margin sinuate. 

Leocenis Mete, and Brun. 


4. Sutural angle not produced; apical margin truncate 5 

5. A single subapical line on corium 6 


5. Two distinct subapical lines on corium Ormenis St&l 

6. Costal margin distinctly longer than sutural margin; 
apical angle produced caudad beyond sutural angle. 

Ormenaria Mete, and Brun. 

6, Costal and sutural margins about equal; apical angle not 


produced caudad 7 

7. Frons broader than long or as broad as long 8 

7. Frons distinctly longer than broad 9 


8. Pronotum almost completely covering vertex. 

Ormenana Mete, and Brun. 

8. Vertex not covered by pronotum Monoflata Mel. 

9. Oidy a few of the longitudinal veins forked beyond sub- 
apical Hne Ornienoides Mel. 

9. Most of the longitudinal veins forked beyond the sub- 
apical line Melonnenis Mete. 

CC. T^mina narrow; costal margin sinuate Tribe Selizim. 1 

1. Tegmina broad across humeri, narrowed caudad; apical 
margin sinuate; apical a^le product caudad. .Cyarda Walk. 

1. T^mina about same width throughout; apical margin trun- 
cate; apical angle not produced. 

pfanodascalia Mete, and Brun. 
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AA. T^^tnina horizontal or nearly so Subfamily Flatoidinae 

B. Subcostal vein and costal margin of tegmina undulate; tegmina 
not narrowed caudad. 

C. Crown distinctly broader than long, composed in great part 

of the reflezed portion of frons Flataxissa Mete, and Bnm. 

CC. Crown distinctly longer than broad, composed entirdy of 

vertex Pseudoflatoides Mete. 

BB. Costal vein and costal margin not undulate; tegmina usually nar- 
rowed caudad. 

C. Dorsal mai^ of frons triangularly incised. 

Flatidtila Mete, and Brun. 

CC. Dorsal margin of frons straight or nearly so 1 

1. Crown about as long as broad, anterior margin obtuse. 

Flataxina Mete, and Brun. 

1. Crown much broader than long, anterior margin triangu- 
larly produced Hatoidinus Md, 


Genus Byllisana nov. 

Orthotype Byllisana bruimea n. sp. 

Orthotype Byllisana hrunnea n. sp. 

This is the second American genus of the Tribe Phantiini, In this 
tribe the costal margin curves imperceptibly into the apical margin and 
there is no distinct apical angle. 

Head including compound eyes as broad as pronotum; vertex short 
and completely covered by pronotum except lateral angles; frons about 
as broad as long; tegmina broad and short; apical angle broadly 
rounded; costal margin merging imperceptibly into apical margin; 
costal area about as wide as costal cell; costal vein merging into the 
subapical line which is parallel to apicad margin; cubitus one furcate 
basad to radius; the subapical line parallel to apical margin; second 
branch of radius and media furcate at about same level; most of 
longitudinal veins simple beyond subapical line; hind tibiae with two 
spines on apical third. 

Byllisana bnmnea n. sp. 

(PI. VI, figs. 3, 6; PI. XIV, figs. 3. 6) 

This is a small species almost uniformly cinnamon brown in color 
with the carinae of the head, thorax and legs bright ochraceous buff. 

Vertex short, almost completely covered by the extended pronotum; 
lateral compartments triangular; dorsal area of frons impressed; frons 
slightly broader than long; dorsal margin longer than cl3npeal margin; 
lateral margins strongly arched, widest at about the level of antennae, 
strongly reflexed; m^ian carina inconspicuous; clypeus about as long 
as frons, the frontal margin deeply impressed; pronotum slightly 
broader than compotmd eyes; anterior margin distinctly projected; 
posterior margin deeply incised; mesonotum broad and flat, tricarinate; 
tegmina with costal margin broadly arched into apical margin; venation 
distinct and variable with few crossveins, except in costal area and 
beyond subapical line. 

Male genitalia with pygofer short and broad; genital plates broad, 
elongate, dorsal apical tooth somewhat elongate, recurved, acute; 
aedeagus with a pair of subapical, elongate spines placed near ventral 
margin; apical spines, which are about half as long as subapical spines 
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somewhat undulate; anal segment elongate with a very large ventral 
apical plate. 

General color cinnamon or cinnamon brown with lateral margins of 
frons, canna on thorax, and costal margin of tegmina usually light 
ochraceous buS. Recently emerged adults are covered with a white 
prumescence which soon disappears more or less by abrasion. 

Length to apex of tegmina: 3.75-4.50 mm. 

Eolotype c? : Santiago de las Vegas, Habana Prov.; S. C. B. Alio- 
type 9 : Santiago de las Vegas, Habana Prov.; S. C. B. Paratypes: 
2 cf (?, Habana, Habana Prov.; 22 Apr., 1916; S. C. B. 3 9 9, Habana, 
Habana Prov.; 22 Apr., 1916; S C B. 1 c?, Marianao, Habana Prov.; 
7 Dec , 1921; S C. B. 1 9 , Marianao, Habana Prov ; 30 Jan., 1927; 
S C. B. 1 cT, Mangas, Pinar del Rio Prov.; 6 Jtme, 1937; S C. B. and 
L. C. S 1 c?, Alquizar, Habana Prov.; 9 June, 1934; L. C. S. 1 cT, 
Central Moron, Camaguey Prov.; 24 March, 1927 ; S. C. B. 1 c?, Sierra 
Rangel Mts , Pinar del ^o Prov.; 29 Aug., 1927; 1500 ft ; J. A. and 
S. C. B. 1 9 , Vinales, Pinar del Rio Prov ; 15 Apr., 1930; S. C B 19, 
Vinales, Pinar del Rio Prov.; 15 Apr., 1930; S. C. B. 1 cf, Vinales, 
Pinar del Rio Prov. ; 7 Apr., 1922; S. C. B. and J. A. 7 9 9 , Santiago de 
las Vegas, Habana Prov.; 5 Peb., 1927; S. C. B. 1 9 , Central Cuba 
Matanzas Prov.; 25 March, 1927; S. C. B. 1 9 , Vibora, Habana Prov. 

10 Jan., 1929; S. C. B. 1 9 , Benavides, Matanzas Prov.; 11 June, 1932 
S. C. B , A. R. 0. and L. C. S. 1 9 , Cape Baragua, Camaguey Prov. 

11 July, 1939; L. C. S. 1 9 , Jaronu, Camaguey Prov ; 1 June, 1934; 
L. C. S, 1 c?, Vento, Habana Prov.; 28 Nov., 1920; J A. 

It has been found breeding on Centrosoma sp. and Miebomia supina 
growing on dry savannas. 

Genus Carthaeomoipha Melichar 

(Mehchar 1901a: 198) 

Logot3rpe Carthaemorpha rufipes Melichar, Oshanin 1912a 125. 
Crown broad and short; anterior and posterior margins nearly 
parallel, broadly curved with a distinct carina separating the crown 
from frons; frons slightly longer than broad, flat; lateral margins strongly 
elevated, broadly curved; median carina distinct dorsad; tegmina large, 
apex tnmcate; sutural angle strongly produced; venation reticulate, 
longitudinal veins distinct; costal cell broader than costal area, media 
branched before the first cubital sector; hind tibiae with two spines on 
apical third 


Carthaeomorpha balloui n. sp. 

(PI. I, fig. 6; PI. VI, fig. 7; PI. XIV, figs. 9, 10) 

^ This is a rather large species of a general light olive green color; the 
veins of the tegmina and the pustules on the clavus are darker olive 


EXPLANATION OF PLATE I 

Fig. 1. Pseudojlatoides fasciculosus var. maculosus Mete, and Brun. Fig. 2. 
Pseudoflatoides Itckenoides Mete, and Bran. Fig. 3. Flatidula pallescens Mete, and 
Brun. Fig. 4. Flatarissa variegata Mete, and Brun. Fig. 5. Dakshtana kathanna 
Mete, and Brun. Fig. 6 . Cafthaeomorpha bailout Mete, and Brun. Fig. 7. Orme^ 
narta nfifaseta Walk. 




Cuban Flatidae 

Metcalf and Bruner 


Pl\te I 
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green; tipe of the tibiae and the entire tarsi ochraceous orange; lateral 
area of the mesonotum and the posterior half ochraceous orange. 

Vertex broad and flat, about two and one-half times as broad as 
median len^h separated from irons by a distinct transverse carina; 
median carina fairly distinct; frons about half again as long as its 
greatest width; lateral margins strongly elevated, nearly straight and 
somewhat diverging to the level of the antennae, then converging to 
the smaller cl>"peus; median and intermediate carinae about one-half as 
long as frons, fairly distinct; pronotum short, broad, the anterior mar- 
gin carinate, broadly cun^ed, posterior margin deeply incised; median 
carina distinct; intermediate carinae indistinct; mesonotum^ large, 
tricarinate; tegmina large, sutural angle strongly produced, uniformly 
reticrdate; costal cell broader than costal margin with numerous cross- 
veins; hind tibiae with two stout spines on apical third. 

Male genitalia with genital plates when viewed ventrally elongate, 
about six times as long as greatest width; apical margin obtuse, when 
viewed laterally broadly triangular, with a distinct apical tooth; 
aedea^s large, with a short bifurcate apical tooth and an elongate 
subapical tooth; anal segment elongate. 

Length to apex of tegmina: 13.00-13.30 mm. 

YLolotype (?\ San Pedro de Montes de Oca, Costa Rica, on 
Amygddus persica: 20 Feb., 1933; C. H. B. Allotype 9 : San Pedro 
de Slontes de Oca, Costa Rica, on Amygddus persica; 1 Sept., 1933; 
C. H. B. Paratypes: 1 cf, San Pedro de Montes de Oca, Costa Rica, on 
Amygdalus persica; 21 March, 1933; C. H. B. 

Genus Dakshiana nov. 

Orthotjpe Dakshiana katkarina n. sp. 

This genus is characterized by a short crown, large tegmina, with 
suturd angle strongly produced. It is close to Carthaeomorpha Mel. 
but differs in essential characters as indicated below. 

Crown very short, all except the lateral anterior angles, nearly cov- 
ered by pronotum; anterior margin sinuate, not parsdlel to posterior 
mar^n; face broader than long; lateral margins strongly elevated; 
median carina fairly distinct dorsad, fading out ventrad; pronotum with 
dorsal area about twice as broad as long; median carina percurrent, 
lateral margins strongly elevated; anterior margin truncate; posterior 
margin shdlowly excavate; mesonotum large, tricarinate; tegmina 
large, the costal area narrow with numerous crossveins; corium finely 
reticulate over the whole surface; apical margin slightly concave, apicd 
angle rounded, sutural angle strongly produced. 


EXPLANATION OF PLATE II 

Fig. 1. Flatoidinus acuius Uhl, Fig. 2. Flatidula luella Mete, and Brun. 
Fig. 3. Flatoidinus olivaceus Mete, Biun. Fig. 4. Planodascdia viridicosta 
Mete, and Brun. Fig, 5. Planodascalia viridicosta Mete, and Brun. Fig. 6. Melor- 
menis asymmetrica Mete, and Brun. 
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Dakshiana katharina n. sp. 

(PI. I, fig. 6; PI. VI, figs. 2, 5; PI. XIV, figs. 5, 7) 

The fresher specimens of this species appear to be nearly unifomi 
pale dull greenish with the tegmina lightly powered with a whitish 
pruinescence. The older specimens fade to light ochraceous buff with 
the veins, carinae, and margins of legs bright red. 

Crown very short; lateral margins strongly elevated, separated from 
frons by a very distinct transverse carina; frons with the margins 
nearly parallel to below antennae, then curving inward to the smaller 
clypeus; lateral margins strongly elevated; median carina fairly distinct 
dorsad, legs short; pronotum vnth anterior margin projecting cephalad 
to level of antenor margin of compound eyes; posterior margin broadly 
sinuate; median carina strongly elevat^; lateral margins strongly 
elevated, cuivdng outward and then ventrad parallel to margin of 
compound eyes; mesonotum broad, tricarinate; tegmina closely reticu- 
late over entire surface; costal area with numerous closely arranged 
crossveins, narrower than costal cell; sutural angles strongly acutely 
triangularly produced; apical angle short, broadly rounded. 

Male genitalia plates when viewed ventrad broad, nearly quad- 
rangular; pygofer small; anal segment large with a large triangular 
ventral plate; genital plates when viewed laterad with a strong apical 
dorsal tooth; aedeagus rather large, with an elongate recurved apical 
spine which has .a midventral short spine; there is also an elongate 
twisted lateral spine on aedeagus. 

Length to apex of tegmina: cf, 9 25 mm., 9 , 12.25 mm. 

Holotype cT: Calabazar, Habana Prov., on Nectmidra coriacea Gris ; 
5 Aug., 1928: S. C. B. Allotype 9 ’ Loma del Gato, Oriente Prov.; 1-2 
Oct , 1935: 2600-3325 ft.; J. A and S. C. B. Paratypes: 1 c?*, San Bias, 
Santa Clara Prov ; Oct., 1931; G. C. R. 1 cf*, Calabazar, Habana Prov., 
on Xectandra coriacea Gris.; 5 Aug., 1928; S. C. B. 1 cf, Sierra Maestra, 
Oriente Prov.; 10-20 July, 1922; 3100-4000 ft ; C. H. B. and S. C. B. 
1 cf , Las Animas, Sierra Rangel Mts., Pinar del Rio Prov.; May, 1933; 
1500 ft 2 9 Q , Santiago de las Vegas, Habana Prov.; 24 Oct., 1915; S. 
C. B 19, Sierra Rangel Mts , Pinar del Rio Prov.; 29 Aug., 1927; 1500 
ft ; J A. and S. C. B 1 9 , Calabazar, Habana Prov., on Xectandra 
coriacea Gris ; 5 Aug., 1928; S. C. B. 1 Q , Xagua, Oriente Prov ; 7 July, 
1922; S. C. B. and C. H. B. 

Genus Monofiata Melichar 

(Mehchar 1923a: 76) 

Orthotype Poekillopiera brasiliensis Spinola. 

This genus was established to include Poekillopiera brasiliensis 
Spinola from Brazil and Ormenis pallescens from Mexico. This genus 


EXPLANATION OF PLATE III 
Frontal Views of Head, Dorsal Views of Head and Thorax 
Fig. 1. Cyarda acumimpennis Spin. Fig. 2. Cyarda acuminip&nms Spin. 
Fig. 3. Cyarda acuHssima Mete and Brun Fig. 4. Cyarda cubensis Mete, and 
Brun Fig 5. Cyarda cubensis Mete and Brun. Fig/ 6 . Cyarda walkeri Mete. 
Fig. 7. Cyarda fuscifrons Mete and Brun Fig 8 Cyarda fusetfrons Mete, and 
Brun Fig 9 Cyarda •walkeri Mete. Fig 10. Cyarda 'mel ichari X on D. Fig. 11. 
Cja^’da mehcnari Van D. 
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is a very distinct genus of the Ormenis group with a fairly broad face 
with the lateral margins broadly arcuate, strongly elevated and xinited 
to the median carina by a distinct transverse carina at the apex of the 
head. The tegmina are distinctly widened apically, venation very 
distinct, a single subapical line forming numerous apical cells about as 
long as the costal cells. 

Monoflata perpusilla Fowler 
(PI. V, figs. 7, 10) 

Plata perpusilla Fowler 1900f: o3; PI. 7, fig. 16. 

We have a single female specimen of this species from St. Lorenzo, 
Honduras; 7 Apr, 1923; C. H. B. The head and thorax is chiefly 
brownish fuscous with crown, pronotum and mesonotum dorsally 
bright green fading to greenish yeUow; lateral margins of pronotum and 
mesonotum brownish fuscous and apical angle of mesonotum also 
brownish fuscous; midline of crown, pronotum and mesonotum broadly 
\dttate with bright scarlet red; tegmina bright green, faintly dotted with 
paler green, with the costal, apical, and sutural margins from apex of 
cla\ns to sutxiral angle, the humeral margin, and apex of clavus marked 
with fuscous. 


Genus Monoflatina nov. 

Orthot37pe Monoflatina viridipennis n. sp. 

This seems to be a very distinct genus of the Tribe Flatissini. The 
sutural angle is distinctly rectangular but not produced; subapical line 
wanting; pronotum covers most of crown, broadly produced on anterior 
margin, biptinctate, ecarinate; mesonotum very large, indistinctly 
tricarinate; frons broad and short with lateral margins slightly elevated; 
median intermediate carinae distinct on dorsal half; tegmna large; 
costal area about three times as broad as costal cell; venation distinct 
but irregular; radius branched beyond branching of media; media with 
usually four branches distinct; first cubital sector branched before 
branching of media; hind tibiae with two spines on apical third. 

Monoflatina viridipennis n. sp. 

(PI. V, figs. 8, 11) 

This is a pale greenish species indistinctly marked with tawny. 

Crown very short, almost completely covered by extending pro- 
nottam, distinctly separated from frons by transverse carina; frons about 
as broad as long, tricarinate; lateral margins broadly curved; pronotum 
short, broadly projecting in front of compound eyes; mesonotum large, 
indistinctly tricarinate; tegmina large. 

General color greenish with venation distinctly brighter green; head, 
pronotum, mesonotum, venter, and legs fading to tawny; compound 
eyes brown; tegmina with an indistinct border of brownish fuscous 
extending from humeral angles around apical margin to apex of clavus. 

LengQi to apex of tegmina: 7.60 mm. 

Holotype 9 : Jamaica, 5 Oct., 1923; C, H. B. 
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Genus Deocerus nom. nov. 

For Neocerus Melichar [1902] nec Keocerus Wasmann [1893]. 

Orthotype Neocerus corniculatus Melichar. 

The genus Neocerus was proposed by Melichar^ in 1902 for a single 
speaes Neocerus corniculatus from Venezuela. This name, however, is 
preoccupied by the name Neocerus Wasmann. We are therefore 
proposing the above new name for this genus. Briefly the genus may 
be characterized as follows Frons somewhat elongate with a distinct 
median canna; dorsal margin of the frons incised; tegmina elongate, the 
apical margin broadQy sinuate sutural angle roundly produced, with 
a single distinct subapical line; hind tibiae with a single spine. 

Genus Leocerus nov. 

In the venation of the tegmina, this genus bears a superficial resem- 
blance to Juba Jacobi. The head structures are entirely different and 
resemble in general Deocerus Metcalf and Bruner. 

Head narrower than pronotum, the crown quadrilateral, about 
three times as broad as the median length, frons elongate, the lateral 
margins broadly curved; dorsal margin triangularly incised; dorsal and 
clypeal margins nearly equal; central area longitudinally depressed; 
pronotum projecting anteriorly beyond anterior margin of compound 
eyes, posterior margin deeply incised; mesonotum large, dorsal area 
broadly flattened; tegmina elongate, costal margin slightly sinuate, 
apical margin broadly sinuate; sutural angle produced and broadly 
rounded; costal area broad, broader than costal ceU; numerous cross- 
veins; two subapical lines about equidistant from each other and apical 
margin; whole area of corium reticulate, hind tibiae with two spines 
on apical third. 

Leocerus fuscus n. sp. 

(PI. IV, figs. 3, 6; PI. VII, figs. 2, 4; PI. XI, figs. 4, 7) 

Crown very short, almost bisected by the projecting pronotum, 
anterior margm of which is much more sharply rounded than the carinate 
anterior margin between crown and frons; frons slightly longer than its 
greatest width, a weak median carina dorsad, dorsal and clypeal margins 
nearly equal, lateral margins strongly elevated, broadly cun^ed; clypeus 
about as long as median length of Irons; pronotum much wider than its 
median length, the posterior margin more sharply incised than curve of 
the anterior margin; mesonotum rather long, dorsal surface nearly flat, 
smooth and shiny; tegmina with numerous crossveins in apical area; 
the two subapical lines fairly distinct and continuous 


EXPLANATION OF PLATE V 
Frontal Vie'tis of Head, Dorsal Views of Head and Thorax 
Fig 1. Ormenarta rufifascta Walk, Fig 2. Mel or merits variegata Mete and 
Brun Fig. 3 O^menoides subflaia Mete, and Brun. Fig. 4 Ormenaria rufifascta 
Walk. Fig. 5. Melorments vartegata Mete and Bmn. Fig. 6. Orntenoides subflava 
Mete and Brun Fig 7. Monoflata perpusilla Fowl Fig 8. Monoflahna viridt 
pennis Mete and Brun Fig 9 Ormenarta hnki Heid and Osb. Fig 10 Mono- 
fiata perpitstUa Fowl Fig 11. Monoflahna iiridipenms Mete and Brun. Fig 12. 
Ormenarta linki Held and Osb 




Plate V 
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Male genitalia with pygofer short and broad; genital plates about 
twice as long as broad with a distinct apical tooth on dorsal margin; 
aedeagus elongate, slender, with a single subapical, somewhat recurved 
spine; the tenth segment rather hea\’y basad, with apex beyond anal 
style narrow, strongly decurved. 

General color light ochraceous buif, with the following marldngs 
fuscous or tawny: Anterior carina of crown and dorsal margin of 
frons, two indistinct lines either side of median area of pronotum, and 
ntimerous small punctate marks on pronotum, lateral areas of mesono- 
tum, basal angle of clatTis, costal margins, and most of the apical third 
of tegmma; there is also a senes of narrow elongate dashes just inside 
the strongly carinate margins of frons; paratype is darker than holotype 
with generd color of body ochraceous orange, and the darker markings 
blackish instead of tawny or fuscous, and more extensive. 

Length to apex of tegmina: 7.00 mm. 

Holotype c? : Baracoa, Oriente Prov ; 21-30 Apr., 1929; S. C. B. and 
L. B. Paratype: Baracoa, Oriente Prov.; 15 July, 1935; F. Z Allotype 
9 : Los Llanos, Maisi, Oriente Prov.; 5 Feb., 1929; J. A. 

Genus Ormenis StS.1 
{Ormenis StM 1862e: 68) 

Logotype Ormenis perfecta Walker. 

This genus may be recognized by the following combinations of 
characters: Crown very short, partially concealed by projecting pro- 
notum; frons broad, median carina indistinct; pronotum short, broad, 
usually bipunctate; mesonotum large; tegmina large with two subapical 
lines on corium; most of longitudin^ vems forked beyond last subapical 
line; costal area wider than costal cell; apical and sutural angles equally 
rounded; hind tibiae with two stout spines on apical fourth. 

Ormenis cubensis n. sp. 

(PI. VI, figs. 1, 4; PL XIII, figs. 10, 11) 

This is a small species of Ormenis, nearly uniformly tawny olive in 
color, perhaps greenish in livmg specimens, with face and legs yellowish 
btafiE and a smaU black dot at apex of cla^Tis and two small black dots on 
posterior lateral margins of mesonotum, the anterior pair larger; frons 
broader than long, the lateral mai^ns not strongly elevated; median 
carina indistinct; tegmina long and narrow, costal margin three or four 
times as broad as costal cell; both subapical lines very distinct and 
about equidistant from each other and apical margin; most of longi- 
tudinal veins branched beyond last subapical line. 


EXPLANATION OP PLATE VI 
Frontal Views of Head, Dorsal Views of Head and Thorax 
Fig. 1. Ormenis cubensts Mete, and Brun. Fig. 2. Dakshiana katharina Mete, 
and Bum. Fig. 3. BvWwawa Mete, and Brun. Fig. 4. Ormenis cubensis 

Mete, and Brun. Pig. 5. Dakshiana katharina Mete, and Bnm. Pig. 6. Byllisana 
brunneuas Mete, and Brun. Fig. 7. Carthaeomorpha bailout Mete, and Brun. 
Fig. 8. Planodascalia obscura Mete, and Brun. Fig. 9. Planodascaha obscura 
Mete, and Brun. Fig, 10. Flatarissa humeralis Mete, and Brun Fig. 11. Fla- 
tarissa humeralis Mete, and Brun Fig. 12. Flatanna aguiari Mete, and Brun. 
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[Male genitalia with pygofer somewhat elongate, the dorsal apical 
angle somewhat produced; genital plates elongate, nearly quadrate, 
about twice as long as broad, the dorsal apical angle produced in the 
short rounded tooth; aedeagus broad, somewhat curv^, with short 
apical spines; preapical spines shorter than subapical spines; subapical 
spines elongate, curved; anal segment elongate, almost as long as 
pygofer and genital plates combined; apical area elongate, strongly 
deflexed. 

Length to apex of tegmina: 6.90 mm. 

Holotype cf : San Bias, Trinidad Mts., Las Villas Prov.; 5 May, 
1932; S. C. B. and A. R. 0. Allotype 9 : San Bias, Trinidad Mts., Las 
Villas Prov.; 5 May, 1932; S. C. B. and A. R. 0. 

Genus Ormenaria nov. 

Orthot^^e Foekilloptera rufifascia Walker. 

This genus falls in that group of genera that include Ormenoides Mel. 
and Melormenis Mete., winch have put a single subapical line on the 
tegmina and frons distinctly longer than broad. This genus is most 
closely related in these characters to Melormenis Mete., which has most 
of the longitudinal veins forked beyond the subapical line. It differs, 
however, in important respects, from this genus. 

Head including compound eyes but little narrower than pronotum; 
crown very short; frons longer than broad; lateral margins nearly par- 
allel to below antennae and then narrowing to the narrow postclypeus, 
strongly elevated; median carina of frons percurrent and continued dis- 
tinctly on to clypeus; pronotum projecting cephalad to anterior margin 
of crown with a well-developed median carina; mesonotum tricarinate; 
tegmina elongate, narrow; venation very distinct; subapical line strongly 
developed, apical angle distinctly produced beyond sutural angle; costal 
area narrow, about as wide as costal cell; most of longitudinal veins 
furcate beyond subapical line; hind tibiae with two spines. 

Ormenaria rufifascia Walker 
(PI. I, fig. 7; PI. V, figs. 1, 4; PI. XIII, figs. 7, 8) 

Foekilloptera rufifascia Walker 1851a: 458. 

Ormenis rufifascia Melichar 1902a: 101. 

Ormenis r^fascia Metcalf 1923a: 152; PI. 38, fig. 10; PI. 48, fig. 142. 

Anormenis rufifascia Melichar 1923a: 69. 

This species may be distinguished from other Cuban flatids by the 
following color characters: Head and thorax bright rufus marked with 
bright pale green; tegmina pale ^enish with veins heavily marked 
with bright grass green; tegmina in the older specimens fade to light 
buff with veins ochraceous orange; the bright colors of head and thorax 
seem to be very well retained even in the older specimens. 


EXPLANATION OF PLATE VII 
Frontal Views of Head, Dorsal Views of Head and Thorax 
Fig. 1, Flatoidinus olivaceus IMetc. and Brun. Fig. 2. Leocerus fuscus Mete, 
and Brun. Fig. 3. Flatoidinus olivaceus Mete, and Brun. Fig. 4. Leocerus fuscus 
Mete, and Brun. Fig. 5. Flatoidinus acutus Uhl. Fig. 6. Flatoidinus dotatus Mel. 
Fig. 7. Flatoidinus paUescens Mete, and Brun. Fig. 8. Flatoidinus acutus TJhl. 
Pig. 9. Flatoidinus dotatus Mel. Fig. 10. Flatoidinus paUescens Mete, and Brun. 
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Crown reduced to two triangular lateral compartments beyond 
lateral margins of projecting pronotum; frons as long as broad; cl 3 rpeus 
longer than frons; pronotum but little broader than head; anterior 
margin broadly produced to anterior margin of crown; posterior margin 
deeply incised; mesonotum about as broad as long, quadrangular, 
tricarinate; venation very distinct and fairly constant; sub^pical line 
distinct; most of the apical veins furcate beyond subapical line. 

Male genitalia with genital plates short, broad, only about half as 
long as aedeagus or anal segment with a dorsal terminal elongate tooth, 
which is slightly recurved and acuminate; aedeagus long, slender with a 
pair of subterminal fleshy processes directed caudad and a pair of 
branched spines located on the apical third; the dorsal branch nearly 
straight; ventral branch strongly recurved and directed caudad; an^ 
segment elongate, longer than a^eagus. 

Length to apex of tegrnina: 8.00-12:00 mm. 

This species was described from Florida and has been recorded from 
Georgia. We have specimens from the Province of Pinar del Rio 
(W. T. Home, C. H. B.) and the Isle of Pines (A. R. 0.) taken on the 
Barrel Palm, Colpothrinax wrightii, and on Palmetto Palm, Sabal sp. 

Genus Ormenana nov. 

Orthotype Ormenis linki Heidemann and Osborn. 

This genus is close to Melormenis Mete. Head including compoxmd 
eyes nearly as wide as pronotum; crown short and broad; vertex almost 
completely concealed by the extended pronotum, separated from the 
coronal part of frons by a fine but distinct transverse carina; frons 
lyre-sha{^, about as broad as long, sometimes slightly longer than 
broad, with dorsal and clypeal margins nearly equal; a distinct median 
carina; pronotum with anterior margin broadly projecting well in front 
of compoimd eyes; posterior margin broadly excavate; tegrnina elongate, 
narrow, almost of equal width from humeral angles to apex; costal and 
sutural angles about equal; costal area narrower than costal cell with 
numerous crossveins; a single subapical line; most of the longitudinal 
veins forked beyond apical line; basal half of tegrnina with few or no 
crossveins, apic^ half with a few irregular crossveins. 

Ormenana linki Heidemann and Osborn 
(PI. V, figs. 9, 12; PI. XIV, fig. 4) 

Ormenis linki Heidemann and Osbom 1917a: 347. 

This species was described from the Isle of Pines. We have spec- 
imens from the same locality with examples from practically every 


EXPLANATION OF PLATE VHI 
Frontal Views of Head, Dorsal Views of Head and Thorax 
Fig. 1. Flatarissa variegata Mete, and Bnm. Fig. 2. Pseudoflatoides fascievr 
losus var. griseus Mel- Fig. 3. Pseudoflatoides fasciculosus var. maculosus Mete, 
and Bnm. Fig. 4. ^ Flatarissa variegata Mete, and Bnm, Fig. 5 . Pseudoflatoides 
^ctculosus var. griseus Mel. Fig. 6. Pseudoflatoides fasciculosus var. maculosus 
Mete, and Brun. Fig. 7. Pseudoflatoides fasciculosus Mel. Fig. 8. Pseudo^toides 
f^ciculosus Mel. Fig. 9. Pseudoflatoides iortrix var, insularis Mel. Fig. 10. 
Pseudoflatoides tortrix var. insularis Mel, 




Cuban Flatidae 

Metcalf and Bruner 


Pl\te VIII 



81 



82 Annals Entomological Society of America [Vol. XLI, 

region where extensive collections have been made from Pinar del Rio 
Province to Onente Province. It may be recognized by its small size, 
almost uniform fuscous brown color with the costal area pale 
ochraceous buff. 

Head including compound eyes about as wide as pronotum; vertex 
very short, its greatest width nearly ten times the median length, lateral 
margins strongly elevated; frons slightly longer than greatest width, 
lateral margins strongly elevated; median carina faint with a pak of 
faint intermediate carinae ; tegmina elongate, narrow, venation distinct. 

]Male genitalia with pygofer short and broad; genital plates short, 
broad, somew^hat triangular, dorsal tooth on base of apical third, elon- 
gate; aedeagus with a pair of short apical spines and a pair of short 
subapical spines; anal segment elongate, deflexed, with a pair of lateral 
projections at about the middle. 

Length to apex of tegmina: 4.75-5 00 mm. 

Ormenana nana n. sp. 

(PI. XIII, fig. 2) 

This species resembles Ormenana linki in general structure. It 
differs in averaging somewhat larger and is decidedly lighter in color 
than that species. 

Crown very short and broad, almost completely covered by the pro- 
jecting pronotum; face about as broad as long, lateral margins strongly 
arched; median carina very short; pronotum strongly and broadly 
produced on anterior margin, surpassing anterior margin of compound 
eyes; postenor margin broadly incised; mesonotum large; tegmina 
elongate, venation indistinct; subapical line not very evident. 

Male genitalia with pygofer short and broad; genital plates short 
and broad; dorsal tooth near apex elongate, acuminate, slightly recurved; 
aedeagus ^ort and stout; apical spines hooklike; preapical spines very 
short; subapical spines longer than apical spines, straight; tenth seg- 
ment elongate, deflexed. 

Gener^ color fuscous browm, the anterior margin of pronotum, 
lateral mar^ns of frons, the legs and venter gener^ly lighter; costal 
margin distinctly lighter. 

Length to apex of tegmina: 6.10 mm. 

Eolotype cf: Baragua, Camaguey Prov.; 3 Oct., 1924; C. F. S. 
Allotype 9 : Manzanillo, Oriente Prov.; 16 Oct., 1928; L. C. S. Par- 
atypes: 1 Q , Manzanillo, Oriente Prov.; 16 Oct., 1928; L. C. S. 

Ormenana. fusca n. sp. 

(PI. XIII, fig. 9) 

This species closely resembles Ormenana linki in general structure 
and coloration but the genitalia are distinct. 


EXPLANATION OP PLATE IX 
Frontal Views of Head, Dorsal Views of Head and Thorax 
Fig. 1. Pseiidoflatmdes lichenoides Mete, and Brun. Pig. 2. Pseudoflatoides 
fasciculosus var. vittatus Mete, and Brun. Fig. 3. Ps^o^toUes tortrix Gudr.- 
M^. Pig. 4. Pseudoflatoides lichenoides Mete, and Brun. Fig. 5. PsAtdoflatoides 
fasciculosus var. vittatus Mete, and Brun. Fig. 6. Pseudoflatoides tortrix Gudr.- 
Mdn. Pig. 7. Flatidula luella Mete, and Brun. Fig. 8. Flatidula luella Mete, and 
Brun. Fig, 9. Flatidula luella Mete, and Brun. 
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Vertex short and broad, lateral margins strongly md sharply 
elevated; frons slightly longer than broad, lateral margins strongly 
elevated and broadly curv-ed with an indistinct median carina on basal 
third connected to a broadly elevated transverse carina; costal area 
narrower than costal cell; venation fairly distinct; subapical line 
distinct; apical and sutural angles equally rounded, apical margin 
obtuse; hind tibiae with two spines on apical third. 

Male genitalia with pygofer short and broad; genital plates nearly 
twice as long as their greatest width, excluding dorsal tooth, longer 
than in linhi, more slender; aedeagus with apicd spines elongate with 
a short tooth on base; subapical spines elongate, curved, Almost as 
long as aedeagus; anal segment elongate, slender, strongly deflexed on 
apical half; lateral processes broad, nearly quadrate. 

In general color head and thorax dorsally russet brown; tegmina 
blackish fuscous with costal margin and clavd suture ochraceous buff; 
face and legs chiefly ochraceous buff with abdomen russet brown; 
compound eyes tawny. 

Length to apex of tegmina: 5.00-5.25 mm. 

Holotype c? : Banes, Oriente Prov.; 4-11 June, 1927; F. T. B. 
Allotype 9 : Manzanillo, Oriente Prov.; 16 Oct., 1928; L. C. S. Para- 
types: 1 c?, Central Palma, Oriente F^ov.; 11 Sept., 1934; L. C. S. 
1 Q , Maisi, Oriente Prov.; 5 Feb., 1929; J. A. 19, Central Palma, 
Oriente Prov.; 11 Sept., 1934; L. C. S. 19, Camaguey, Camaguey 
Prov.; 8 July, 1923; J. A. 

Ormenana punctata n. sp. 

(PI. XII, fig. 3) 

This is a small species of Ormenana suggestive of Melormenis 
pruinosa, but differs in being much smaller and in having different 
genitalia. 

Frons about as broad as long, median carina indistinct, the lateral 
margins strongly elevated, bmadly curved; tegmina relatively broad 
and short; costal area broad with numerous closely spaced crossveins. 

Male genitalia with pygofer short; genital plates short and broad 
with an elongate subapical dorsal tooth; aedeagus large with branched 
apical spines with anterior branch shorter; elongate subapical spines 
almost as long as aedeagus; anal segment nearly as long as pygofer and 
genital plates combined; apical portion elongate, slender when viewed 
laterally, curvingly deflexed. 

Head, pronotum, venter, and legs chiefly light ochraceous buff; 
mesonotum and tegmina chiefly blackish fuscous; claval suture narrowly 
ochraceous buff; costal margin narrowly ocbraceous buff; a small spot 
in front of the humeri, a larger spot behind the humeri, and an elongate 
stigmatal spot ochraceous buff. 


EXPLANATION OF PLATE X 
Lateral and Ventral Views of Male Genitalia 
^ 1. Cyarda acutissima Mete, and Brun. Fig. 2. Cyarda acutninipennis 

Cyarda acutissima Mete, and Brun. Fig. 4. Cyarda walkeri Mete. 
Fig. 5. Cyarda acuminipennis Spin. Fig. 6. Cyarda cubensis Mete, and Brun. 
^g. 7. Cyarda walkeri Mete. Fig, 8. Cyarda cubensis Mete, and Brun. Pig 9. 
Flatanssa vartegata Mete, and Brun. Fig. 10. Flatarissa variegata Mete, and Brun. 





86 


Annals Entomological Society of America [Vol. XLI, 


Length to apex of tegmina: 5.50 mm. 

Holotype &: Baracoa, Oriente Prov.; 15 April, 1916; P. G. C. 
Paratypes: 2 cf cf, Baracoa, Oriente Prov.; 15 April, 1916; P. G. C. 

Onnenoides Melichar 
Ormenoides Melichar 1923a: 73. 

Orthotype Ormenoides distinctus Mel. 

This genus may be recognized by the following combinations of 
characters* Crown very short and broad, almost completely covered 
by extended pronotum, frons distinctly longer than broad; median 
cmna usually distinct; pronotum short and broad, usually triangularly 
projecting between compound eyes; tegmina with single subapical line 
usually parallel to apical margin; cost^ area narrower than costal cell. 

Ormenoides subfiava n. sp. 

(PL V, figs. 3, 6; PL XIV, fig. 1) 

This is a medium-sized species of Ormenoides which is almost uni- 
formly tawny orange in color. In some specimens there is a faint 
clouding of brown on lateral areas of mesonotum, the basal area of 
cla\Tis, across basal cells and on apical area of tegmina Other speci- 
mens are nearly uniformly warm sepia. The costal margin is nearly 
always paler th^ any other area of the body. 

Crown almost completely covered by pronotum, separated from 
frons by a ver\^ distinct transverse carina; frons somewhat longer 
than broad; lateral margins strongly elevated; median carina distinct; 
pronotum distinctly produced, the anterior margin transverse; posterior 
margm shallowly excavate; mesonotum without distinct carina; tegmina 
short and broad; costal mar^n nearly straight; apical margin tnincate. 

Male genitalia with genital plates elongate, narrow, with a well- 
developed recunred middorsal tooth; aedeagus elongate, slender, with 
short apical spines with basal tooth; subapical spines slender, elongate, 
about half as long as aedeagus, somewhat recurved. 

Length to apex of tegmina: 7.75-8.25 mm. 

Holotype Sierra Maestra, Oriente Prov.; 10-20 July, 1922; 
C. H. B. and S. C. B. Allotype Q : Sierra Maestra, Oriente ProV.; 
10-20 July, 1922; C. H. B. and S. C. B. Paratypes: 3 cf* cT and 3 9 9, 
Sierra Maestra, Oriente Prov.; 10-20 July, 1922; C. H. B. and S C. B. 
1 9 , Pico Turquino, Oriente Prov.; 1 Aug., 1935; 4000-6000 ft ; J A. 
1 cT, Pico Turquino, Oriente Prov.; 10-29 June, 1936; 3750 ft.; J A. 

Genus Melonnenis Metcalf 

Melormems Metcalf 1938a: 395. Nom. nov. for Ormenis Melichar nec Ormenis St4L 

Orthotype Ormenis antillarum Kirk. {Cicada quadripunctata Fabr ). 


EXPLANATION OP PLATE XI 
Lateral and Ventral Views of Male Genitalia 
Fig. 1 Cyarda fusctfrons Mete, and Bnm. Fig. 2. Cyarda melichari Van D. 
Fig. 3. Cyarda fusetfrons Mete, and Brun. Fig. 4. Leocerus fusciis Mete, and 
Brun Fig. 5. Cyarda melichari Van D. Fig. 6 . Planodascalia virtdicosta Mete. 
Md Brun. Fig. 7. Leocerus fuscus Mete, and Brun. Fig. 8. Planodascalia fusca 
Mete, and Brun. Fig. 9 Planodascalia viridicosta Mete, and Brun Fig. 10. 
Planodascalia fusca Mete and Brun. 
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This genus was proposed for those species of flatids closely related 
to Cicada quadripunctata Fabr. They may be characterized very 
briefly as follows: Crown very short, frons longer than broad, tegmina 
triangular; apical margin truncate, apical and sutural angles nearly 
equal, with a single subapical line rather remote from apical margin, 
nearly parallel and with most of the longitudinal veins forking beyond 
the subapical line; costal margin not as broad as costal cell at its widest 
point. 

As thus constituted this genus would have a wide distribution in 
eastern North America through Mexico and the West Indies as far 
south as Argentina. It is the largest genus in the present collection, 
containing nine species. 

Melormenis variegata n. sp. 

(PI. V, figs, 2, 5; PL XIII, fig. 6) 

This is a medium-large species of Melormenis with the color chiefly 
blackish fuscous variegated with ochraceous buff. In structural char- 
acters it is very close to Melormenis sihoney, but the genitalia are very 
distinct; genit^ plates short and broad, dorsal tooth distinctly removed 
from apical margin; aedeagus stout; apical spines short, stout, strongly 
curved; subapical spines short, stout, strongly curved, about same 
length as apical spines; anal segment slender and spatulate posterior 
to anal style, trough-shaped toward apex, lateral processes small, 
broadly rounded; median process wanting. 

Holotype c? : Pico Turquino, Oriente Prov.; 10-29 June, 1936; J. A. 
Allotype 9 : Naga, Oriente Prov.; 7 July, 1922; S. C. B. and C. H. B. 
Faratypes: 3 cf cf, Sierra Maestra, Oriente Prov.; 7-20 July, 1922; 
C. H. B. and S. C. B. 4 cf c?, Nagua, Oriente Prov. 

Melormenis frigida n. sp. 

(PL XII, figs. 6, 7) 

This is one of the most strikingly colored of the species of Melormenis 
of Cuba. Typically the head, except compound eyes, and pronotum 
are yellowish green; tegmina are largely fuscous brown with claval 
suture, some large spots on the shoulder, and two large spots on costal 
margin yellowish green; costal spots frequently fade to whitish; com- 
pound eyes and mesonotum tawny; in some specimens, however, the 
fuscous areas of the wings are reduced to a broad triangle extending 
from apical margin to base with dorsal margin along the calval suture 
and ventral margin extending from about the middle of clavus to costal 
angle; legs and ventral areas usually ochraceous biiff. 


EXPLANATION OP PLATE XII 
Lateral and Ventral Views of Male Genitalia 
Pig. 1. Melormenis pruinosa cuhana Mete, and Brun. Pig. 2. Melormenis 
prutnosa cuhana Mete, and Brun. Pig. 3. Ormenana punctata Mete, and Bnm, 
Fig. 4. Melormenis pruinosa Say. Pig. 4a. Melorments pruinosa Say. Pig. 5 
Melormenis inconspicua Mete, and Brun. Pig. 6. Melormenis frigida Mete, and 
Bnm. Pig. 7. Melormenis frigidaM^tc. Fig. 8. Melormenis maestraki^ 

Mete, and Brun. Pig. 9. Melormenis asymmetrica Mete, and Brun. Fig. 10* 
Melormenis per sea Mete, and Brun. Pig. 11. Melormenis persea Mete, and Brun 
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Head including compound eyes not as wide as pronotum; face 
elongate; median carina very indistinct; mesonotum large; tegmina 
elongate. 

Male genitalia with pygofer short and broad; genital plates short, 
broad, about one and one-half times as long as greatest width excluding 
elongate dorsal tooth; aedeagus broad, nearly straight; apical spines 
short, preapical spines nearly twice as long; subapical spines strongly 
curved basad; anal segment elongate; lateral angles inconspicuous. 

Length to apex of tegmina: c?, 8.40 mm.; 9 , 9.80 mm. 

Holotype cf: Sierra Maestra, Oriente Prov.; 10-20 July, 1922; 
2800-3700 ft ; C. H. B. and S. C. B. Allotype 9 : Santiago de las 
Vegas, Habana Prov., on mango. Paratypes: 2 9 9, Santiago de las 
Vegas, Habana Prov. 

Melormenis inconspicua n. sp. 

(PI. IV, figs. 9, 12; PL XII, fig. 5) 

Typically this is a medium large species of Melormenis with the 
basal area of clavus and the apical area of tegmina blackish or blackish 
fuscous with a few smaller spots of blackish fuscous on basal area of 
corium; head and mesonotum chiefly tawny, pronotum and basal 
area of tegmina greenish; venter and legs chiefly tawny. 

Crown short and broad; face about as broad as long, the lateral 
margins strongly elevated, and the dorsal margin with a distinct trans- 
verse elevated ridge; pronotum truncately projecting to anterior margin 
of compotmd eyes; median carina fairly distinct, a pair of deeply 
impressed points either side; mesonotum large, median and intermediate 
carinae distinct; tegmina narrow, elongate, the apical margin distinctly 
sinuate; apical angle somewhat produced. 

Male genitalia with genital plates broad, elongate, with dorsal 
tooth near apex; aedeagus with apical spines short; preapical spines 
about twice as long as apical; subapical spines strongly recurv^; a 
large basal projection; anal segment with ventral margin broadly 
triangularly produced; apical projection elongate, broadly flattened. 

Length to apex of tegmina: 9.10 mm, 

Holotype cf : Pico Turquino, Oriente Prov. ; 20 July, 1922; 5000-5500 
ft ; S. C. B. and C. H. B. Allotype 9 : Loma del Gato, Sierra del 
Cobre, Oriente Prov.; 1-3 Oct., 1935; 2600-3325 ft.; J. A. and S. C. B. 
Paratypes: 1 cf, Sierra Maestra, Oriente Prov, 10-20 July, 1922; 
3000-4250 ft.; C. H. B. and S. C. B. 19, Sierra Maestra, Onente 
Prov., 10-20 July, 1922; 3000-4250 ft.; C. H. B. and S. C. B. . 

Melormenis maestralis n. sp. 

(PI. XII, fig. 8) 

This is a large blackish species with the head, pronotum, legs, and 
costal margin of te^ina light ochraceous buff. In general it resembles 
a dark pruinosa with costal margin more abruptly paler and distinct 
genitalia. 

Crown very short, the produced pronotum reaching almost to 
anterior margin; face slightly longer than broad, the lateral margins 
strongly elevated; pronotum ecarinate, broadly iheised posteriorly; 
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Male and Female Genitalia, as Indicated 
Fig. 1. Melormenis siboney Mete, and Brun. cf. Fig. 2. Ormenana nana 
Mete, and Brun. cf. Fig. 3. Cyarda haitensis Mete, and Brun. cT. Fig. 4. 
Planoda^calia aguayot Mete, and Brun. 9. Pig. 5. Melormenis asymmetrica 
Mete, and Brun. cf. Fig. 6. Melormenis variegataM&tc and Brun. cf. Fig. 7. 
Ormenana rufifascia Walk. cf. Fig. 8 Ormenaria rufifascia Walk. cf. Fig. 9. 
Ormenana fiisca Mete. Bud Bimi. cf*. Fig. 10. Ormenis cubensis Mete and Brun. 
cf . Fig. 11. Ormenis cuhensts Mete, and Brun. cf . 
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mesonottim with dorsal surface flattened and abruptly ^ separated 
from lateral areas; tegmina elongate, the apical margin broadly 
rounded. 

Male genitalia with genital plates short and broad, dorsal tooth 
elongate, somewhat acute, curving cephalad; aedeagus elongate, slender, 
with elongate apical spines; subapical spines elongate with apex 
abruptly curved dorsad; anal segment with an elongate slender ventral 
tooth. 

Length to apex of tegmina: 7.000-8 50 mm. 

Eolotype Pico Turquino, Oriente Prov., 10-29 June, 1936; 
3750 ft.; J. A. Allotype 9: Pico Turquino, Oriente Prov.; Oct., 
1936; 3000 ft; J. A. Paratypes: 2 cfcf, Sierra Maestra, Oriente 
Prov.; 10-20 July, 1922; 3500-3800 ft.; S. C. B. and C. H. B. 1 cf, 
Pico Turquino, Oriente Prov.; 20 July, 1922; S. C. B. and C. H. B. 
2 cf cf , Pico Turquino, Oriente Prov. ; Oct., 1936; 3000 ft. ; J. A. 3 9 9, 
Sierra Maestra, Oriente Prov.; 10-20 July, 1922; 1800-3300 ft.; S C. B. 
and C. H. B. 19, Loma del Gato, Sierra del Cobre, Oriente Prov ; 
1-2 Oct., 1935; 2600-3325 ft.; J. A. and S. C B. 19, Pico Turquino, 
Oriente Prov.; Oct., 1936; 3000 ft.; J. A. 19, Jarahueca, Oriente 
Prov.; 14-18 July, 1927; S. C. B. 

Melormenis persea n. sp. 

(PI. IV, figs. 7, 10; PL XII, figs. 10, 11) 

This is a small species with a pale head and prothorax and fuscous 
mesonotum and tegmina. Tegmina are almost completely covered 
with a pale bluish pruinescence 

Head including eyes about as wide as pronotum; croWn very short, 
face elongate, the whole surface reticulate; lateral margins only slightly 
elevated; pronotum short, anterior margin parabolic, projecting slightly 
cephalad of anterior margin of compound eyes; posterior margin almost 
rectangular; mesonotum large, the surface smooth, canna inconspicuous; 
tegmina elongate, narrow; subapical line inconspicuous and irregular. 

Male genitalia with pygofer short and broad; genital plates about 
twice as long as greatest width, dorsal tooth elongate, silightly rcc*urved 
with a basal projection; aedeagus elongate, slender, the apical spines 
less than half as long as preapical; subapical spines longer than apic'al, 
slightly curved; a midventral, elongate tooth directed caudad 

General color of head, pronotum, legs, and venter ochrac'cous 
brown; compound eyes chiefly reddish brown; mesonotum fuscous, 
lateral areas blackish fuscous; tegmina chiefly fuscous; inconspicuous 
black areas at base and at shoulders; costal margin usually indistinctly 
paler 

Length to apex of tegmina: cT, 6.80 mm.; 9 , 8.40 mm. 

Eolotype cT: Santiago de las Vegas, Habana Prov. Allotype 9 : 
Santiago de las Vegas, Habana Prov., on Persea\ 18 July, 1928, S. C. B. 

Melormenis as3rmmetrica n. sp. 

(PL II, fig. 6; PL IV, figs. 8, 11; PL XII, fig. 9, PL XIII, fig. 5) 

This is a moderate-sized to rather large species of Melormenis with 
the pronotum, head, and basal three-quarters of the tegmina light olive 
green; very distinct male genitalia 
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Crown very short with a projecting pronotum reaching anterior 
margin; face elongate, the lateral mar^ns strongly curved; median 
Carina distinct, sometimes short; tegmina elongate with costal and 
sutural margins somewhat sinuate; apical and sutural angles strongly 
rounded; subapical line parallel to apical margin, about twice as far 
from apical margin as width of costal area; hind tibiae with two spines. 

Male genitalia with pygofer short and broad; genital plates short 
and broad with a rather short, middorsal, recurved tooth; anal segment 
asymmetrical, short with a lateral lobe below on each side at about 
level of anal style, this lobe well developed and directed obliquely 
caudad on right and usually shorter and bent more or less cephalad 
on left side; aedeagus broad with a strong dorsal crest, a single pair 
of apical spines broad and flat towards center and a pair of elongate, 
moderately recurved, somewhat flattened subapical spines. 

Generd color of head, pronotum, face, legs, venter of abdomen, 
and basal three-fourths of tegmina light olive green, more or less clouded 
with fuscous; eyes and mesonotum tawny; eyes clouded with fuscous 
on anterior margin, mesonotum clouded with fuscous on lateral margins; 
basal area of tegmina more or less clouded and spotted with fuscous, 
costal margin clouded with fuscous; apical area strongly clouded with 
fuscous, which may extend into center of corium. 

Length to apex of tegmina: cf, 6.50 mm.; 9 , 9.00 mm. 

Eolotype cf : Santiago de las Vegas, Habana Prov., on Pisonia 
aculeate Linn^; 28 July, 1932; A. R. 0. Allotype 9 : Santiago de las 
Vegas, Habana Prov., on Cordia colococca, 3 Aug., 1932; S. C. B. Para- 
types: 2 9 9, Santiago de las Vegas, Habana Prov.; S. C. B. 19, 
Colon, Matanzas Prov.; 15 Nov., 1922; A. C. 1 cf, Isle of Pines; 
4-12 Sept., 1926; S. C. B. and L. B. 19, Isle of Pines, 4-12 Sept., 
1926; S. C. B. and L. B. 1 9 , El Cano, Habana Prov.; 21 Sept., 1928; 
S. C. B. 1 cf, El Fraile, Pinar del Rio Prov. 1 9 , El Fraile, Pinar 
del Rio Prov. 1 cf, Santiago de las Vegas, Habana Prov.; 16 July, 
1920. 1 ‘cf, ‘Barrio Caobilla, Camaguey Prov.; 23-25 June, 1927; 
J. A. 1 c?, Vinales, Pinar del Rio Prov.; 15 Apr., 1930; S. C. B. 19, 
Santiago de las Vegas, Habana Prov.; 7 July, 1932; S. C. B. and A. R. 0. 
1 9, Jaronu, Camaguey Prov.; 3 Apr., 1932; L. C. S. 1 c?, Wajay, 
Habana Prov., on Casuarina, 31 Aug., 1928; S. C. B. 2 9 9, Wajay, 
Habana Prov., on Casuarina, 31 Aug., 1928; S. C. B. 1 cf, Cobre, 
Oriente Prov.; 5 Oct., 1928; F. S. and S. C. B. 19, Santiago de las 
Vegas, Habana Prov. 1 9 , Oriente Prov. 

Melormenis asymmetrica has been found on Annona reticulata, 
Casuarina equisetifolia, Cedrela meodcana, Dickrostachys glomerata 
(rather scared, Psidium guajaba, and several other common plants. 


EXPLANATION OF PLATE XV 
Lateral and Ventral Views of Male Genitalia 
Fig. 1. Flatoidinus acutus Uhl. Fig. 2. Flatoidinus ohscurus Mete, and Brun. 
Fig. 3. Flatoidinus acutus Uhl. Fig. 4. Flatoidinus ohscurus Mete, and Brun. 
Fig. 6 . Flatarissa humeralis Mete, and Brun. Fig. 6 . Flatarina aguiari Mete, and 
Brun, Pig. 7. FlaUdula pallescens Mete, and Brun. Fi^ 8. Flatarissa humeralis 
Mete, and Brun. Fig. 9. Flatidula pallesceus Mete, and Brun. 
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Melonuenis pruinosa Say 
(PI. XII, figs. 4, 4a) 

Plata pruinosa Say ISSOa: 237. 

Ormenis pruinosa Melichar 1902a: 71, PI. V, fig. 7. 

This is one of the most common species in eastern North America, 
ranging from Ontario to Florida, west to the Great Plain states, south 
to Texas, Arizona, and California to Mexico and Cuba. In Cuba it 
has a wide distribution, being recorded from all of the provinces where 
extensive collecting has been done. It is very variable in size and 
general coloration. The variation in coloration is due chiefly to the 
presence or absence of a bluish white pruinescence. 

Melonnenis pruinosa cubana n. subsp. 

(PI. IV, fig. 13; PL XII, figs. 1, 2) 

Crown short and broad, covered for about half of its length by 
projecting pronotum; face elongate, lateral margins strongly arcuate; 
dorsal margin slightly longer than clypeal margin; median carina very 
variable, sometimes almost percurrent, at other times greatly reduced; 
tegmina with subapical line evident unless covered by the waxy 
pruinescence. 

Male genitalia with pygofer short and broad; genital plates about 
twice as long as broad, an elongate, slightly recurved dorsal tooth; 
aedeagus long and slender with three pairs of spines; apical spines about 
half as long as preapical spines; subapical spines elongate, slender, 
strongly recurved. 

Color very variable, due to a light bluish white pruinescence typically 
covering most of tegmina; colof of head, pronotum, the center of thorax 
and abdomen including legs, light ochraceous buff; mesonotum, tegmina, 
and dorsum of abdomen diiefly fuscous; costal margin and claval suture 
usually distinctly paler with an indefinite paler area just beyond the 
discal cell; this pale area usually includes a round fuscous spot. 

Length variable, smallest males to apex of tegmina, 5.00 mm.; 
largest females, 8.00 mm. 

This subspecies seems to be widespread and abundant in Cuba, 
having been collected in practically all loc^ities where extensive col- 
lecting has been done. We have examined specimens taken on Annona 
reticulata^ Cofea arabica, Coccolobis uvifera^ Psidium guajava, and 
other plants. 

Melormenis dboney n. sp. 

(PL XIII, fig. 1) 

TWs is a rather large species of Melormenis with the tegmina chiefly 
blackish fuscous, variegated with light yellowish green. Typically 
there are two large semi-translucent spots on the costal margin, one 
near middle of costal area and one just before the apical line extending 
inward to near middle of corium; clavus and basal half of corium chiefly 
yellowish green with large irre^ar spots of blackish fuscous; laterd 
areas of mesonotum are chiefly blackish fuscous, the median area 
tawny fading to ochraceous tawny. 



Cuban Flatidae 

Metcalf and Bruner 


Plate XVI 



Lateral and Ventral Views of Male Genitalia 
Fig. 1. Flatoidinus dotatus Mel. Fig, 2. Flatoidinus olivaceus Mete, and 
Brun. Fig. 3. Pseudo flatoides lichenoides Mete, and Brun. Fig. 4. Pseudo* 
Jiatoides tortrix Gu4r.“Mdn. Fig\ 5. Pseudoflatoides fasciculosus Mel. Fig. 6. 
Flatoidinus punctatus Mete, and Brun. Fig. 7. Flatoidinus pallescens Mete, and 
Brun. Fig. 8. Flatoidinus pallescens Mete, and Brun. 
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Crown very short, the anterior margin of pronotum extending 
almost to anterior margin of crown, leaving oidy the lateral areas 
exposed; face slightly broader than long, the lateral margins strongly 
elevated, the dorsal transverse carina evident; median carina evident 
dorsad; pronotum short and broad, the anterior margin strongly pro- 
duced; lateral margins very short; posterior margin more broadly 
sinuate; mesonotum large, the intermediate carinae strongly elevated; 
tegmina typical, the subapical line evident; costal margins somewhat 
sinuate; most of longitudinal veins branched beyond subapical line. 

Male genitalia with pygofer short and broad, the anal segment 
narrow, elongate with qua^ate lateral processes and a distinct median 
process; genital plates nearly twice as long as broad, the apical margin 
broaxUy rounded, the dorsal tooth placed well before apex, elongate, 
slightly recurved; aedeagus elongate, nearly cylindric, with a dorsal 
projection on basal third; apicd spines elongate, decurved; lateral 
processes sometimes asymmetrical, the one on the right side directed 
caudad arid the one on the left side shorter, quadrate, directed ventrad; 
subapical spines longer than apical, distinctly curved. 

Head, venter, and legs chiefly pale warm buff; compound eyes 
chiefly russet brown with a blackish mark dorsally; face somewhat 
clouded with pale fuscous; pronotum pale greenish yellow; mesonotum 
with central area chiefly ochraceous tawny, the lateral areas blackish 
fuscous, fading to ochraceous tawny, on tegiilae; tegmina pale greenish 
yellow on basal half of corium and clavus, heavily spotted with fuscous, 
the apical area almost completely fuscous with exception of semi- 
translucent costal spots. 

Length to apex of tegmina: 6.50-7.00 mm. 

Holotype o’: Loma del Gato, Sierra de Cobre, Oriente Prov.; 
24-30 Sept., 1935; J. A., S. C. B. and L. C. S. Allotype 9 : Loma 
del Gato, Sierra de Cobre, Oriente Prov.; 24r-30 Sept., 1935; J. A., 
S. C. B. and L. C. S. Paratypes: 2 9 9 and 1 o’, Loma dd Gato, 
Sierra de Cobre, Oriente Prov.; 1-2 Oct., 1935; 2600-3325 ft.; J. A. 
and S. C. B. 19, Camaguey, Camaguey Prov.; 22 July, 1923; J. A. 
2 9 9, Camaguey, Camaguey Prov.; 30 July, 1923; J. A. 19, and 
1 cf , Nagua, Oriente Prov.; 7 July, 1922; C. H. B. and S. C. B. 7 9 9 
and 1 o’, J^onu, Camagtiey Prov.; 21 Aug., 1934; L. C. S. 2 d'c? 
and 1 9 , Sierra Maestra, Oriente Prov.; 2000-2600 ft.; C. H. B. and 
S. C. B. 19, Buenos Aires, Trinidad Mts., Las Villas Prov. 1 9 , 
Somorrostro, Habana Prov.; 16 Aug., 1936; L. C. S. 19, Puna, 
Camagfley Prov.; 15 Aug., 1932; L. C. S. 19, Jarahueca, Oriente 
Prov.; 14-18 July, 1927; S. C. B. 1 o’. Pan de Matanzas Mts., 
Matanzas Prov.; 12 June, 1932; S. C. B., A. R. 0. and L. C. S. 19, 
Oriente, Oriente Prov.; 12 Sept., 1934; L. C. S. 1 cf. Sierra Rangel 
Mts., Pinar dd Rio Prov.; 29 Aug., 1927; 1500 ft.; J. A. and S. C. B. 
1 (S', Pico Turauino, Oriente Prov., 10-29 June, 1936 ; 3750 ft.; J. A. 
1 9 , Guantdnamo, Oriente Prov.; 28 Nov., 1931; L. C. S. 19, Las 
Animas, Pinar dd Rio Prov.; 3-5 Sept., 1934; 1500 ft.; S. C. B. and 
A. R. 0. 19, Nibuyon, Oriente Prov.; 1 Aug., 1935; J. N. 
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Genus Cyarda Walker 

Cyarda Walker 1858b; 121. [Gen. n.] 

Melichar 1902a: 133, [Described, key to species.] 

Melichar 1923a: 91. [Described, catalogue of species.] 

Metcalf 1923a: 151. [Key, key to species.] 

Dozier 1928a: 119. [Described.] 

Metcalf 1938a: 406. [Note.] 

Haplotype Cyarda difformis Walk. 

This is one of the most distinct genera of the family Flatidae. It 
may be readily recognized by the shape of the tegmina which are 
elongate, narrow, wider on the basal third and gradually constricted 
toward the apex. The apical margin is usually oblique and distinctly 
sinuate. This genus might be confused with the genus Mistharno- 
phantia Kirk., but in that genus the tegmina are much shorter, being 
very little longer than broad, whereas in the genus Cyarda Walk, the 
tegmina are three or four times as long as broad. 

Nine species are at present assigned to this genus. Three of these 
species are found in Africa and Madagascar and perhaps belong to 
some other genus. Six species are American and range from the southern 
U. S. through the West Indies to northern South America, including 
Venezuela and Dutch Guiana. 

Cyarda acuminipennis Spinola 
(PI. Ill, figs. 1, 2; PI. X, figs. 2, 5; PI. XVII, fig. 2) 

Cyarda acuminipennis Spinola 1839b: 445. 

^lichar 1902a: 134; PI. VII, fig. 12. 

Metcalf 1923a: 151, PI. 41, fig. 40; PI. 48, fig. 139. 

If we have correctly identified this species, it is the largest species 
of Cyarda from Cuba. The total length from apex of head to apex 
of abdomen is 7 to 8 mm., to apex of tegmina 10 to 12 mm. Melichar 
gives 10 mm. the total length of body and Spinola gives four lines as 
the length from apex of head to apex of abdomen. This species was 
originally described from Santo Domingo and has been recorded from 
Jamaica and is also found in southern Florida. It seems to be one of 
the most abundant species in Cuba. Specimens in our collection 
vary greatly in color from ochraceous tawny to ochraceous bull. In 
the ochraceous tawny specimens the apical half of tegmina, principal 
veins in basal half, and crossveins in costal margin are heavily clouded 
with blackish fuscous. 

Crown broad, fully twice as broad as its median length; median 
Carina very obtuse, frons about as broad as its median length, narrowed 
on clypeal margin and dorsal margin; pronotum broad, broadly extend- 
ing cephalad to anterior margin of compound eyes; mesonotum quadrate; 
tegmina nearly four times as long as basal width; costal and sutural 
margins somewhat sinuate; apical margin broadly and shallowly 
sinuate; sutural and costal angles broadly rounded. 

Male genitalia with the anal segment heavy; apical vertical portion 
broadened toward apex; genital plates somewhat elongate, dorsal 
tooth heavy, obtuse at apex; aedeagus elongate, somewhat slender; 
apical spines more than half as long as preapical; preapical spines very 
tooad on basal third; apical two-thirds gradually acuminate, strongly 
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curved; subapical spines about as long as apical, straight and stouter; 
ventral spines elongate, U-shaped, the two limbs nearly equal in length. 

Widely distributed in Cuba, having been collected from the principal 
areas where extensive collections have been made and occurring to 
1500 feet in the Sierra Rangel Mountains. 

Cyaxda acutissima n. sp. 

(PI. Ill, fig. 3; PI. X. figs. 1, 3; PL XVII, fig. 6) 

This is a small Cyarda with tegmina very broad at base, much 
narrowed caudad, and produced into an acute apical area with apex 
rounded and apical margin fading indefinitely into sutural margin. 

Vertex broad, about twice as broad as its median length; median 
Carina broad, lateral margins broadly elevated; frons about as long as 
broad, lateral margins narrowly elevated; clypeal margin as broad as 
dorsal margin; pronotum short and broad, strongly projecting cephalad 
to middle of compound eyes; mesonotum quadrate, intermediate 
carinac usually strongly elevated; legs short and stout; tegmina broad 
at base, strongly narrowed beyond shoulders; apical area only about 
half as wide as basal area; costal margin strongly sinuate; apical area 
roundly acute; apical margin not sharply separated from commisural 
margin. 

Male genitalia with anal segment elongate, slender; apical portion 
elongate, slender, almost at right angles to dorsal area; genital plates 
brosd and short, dorsal tooth rather acute; aedeagus broad and stout, 
the apical spines about half as long as the preapical; preapical spines 
very slender; subapical spines short, stout, obtuse; ventral spines 
about one-half as long as aedeagus, broadly curved. 

General color ochraceous tawny; brownish or blackish fuscous 
on crown, pronotum and mesonotum, in pustulate area of clavus and in 
apical area of tegmina; ten to twelve small round blackish spots in 
costal area and five or six in median area of tegmina. 

Length to apex of tegmina: cf, 6.50 mm.; 9 , 7.00 mm. 

Tlolotype cf : Herradura, Pinar del Rio Prov.; 20 Feb., 1932; 
S. C. B. and A, R, 0. Allotype 9 : Herradura, Pinar del Rio Prov.; 
20 Feb., 1932; S. C B. and A. R. O. Paratypes: 2 cf cf, Santa Fe, 
Isle of Pines; S May, 1033; A. R. 0. 1 cf, Taco Taco, Pinar del Rio 
Prov.; () Apr., 1022, S. C, B., J. A., and C. H. B. 1 9 , Kingston, 
Jamaica; 15 Oct., 1023; C. H. B. I cf, Santa Cruz de los Pinos, Pinar 
del Rio Prov.; 20 Feb., 1932; S. C. B. and A. R. 0. 1 cf* and 19, 
Playa dc Mananao, Habana Prov.; 30 Jan., 1927; S. C. B. 

Cyarda cubensis n. sp. 

(PI. Ill, fig. 4, 5; PL X, figs. 6, 8; PL XVII, fig. 4) 

This is a rather small species of Cyarda with an elongate narrow 
crown and distinct male genitalia. 

Crown but little broader than long; anterior margin rather obtuse; 
frons slightly longer than its greatest width, lateral margins strongly 
elevated; tegmina very broad at base, rather narrow in apical hilf; 
apical sinus distinct but not very deep. 

Male genitalia with genital plates broad and short, dorsal tooth 
elongate, slender, acute; anal segment elongate, slender, the deflexed 
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portion almost as long as basal portion; aedeagus short, stout; apical 
spines about half as long as preapical, stout and gr^ually acuminate; 
preapical spines elongate, gradually acuminate, distinctly undulate; 
subapical spines very Siort, stout; ventral spines sickle-shaped, about as 
long as preapical, a strongly developed midventral process which is 
about as long as aedeagus. 

General color light ochraceous buif, sometimes slightly clouded 
with tawny in central area of mesonotum; round black spots on tegmina, 
usually small; tegmina clouded with fuscous. 

Length of apex of tegmina: cf , 7.50 mm.; 9 , 8.00 mm. 

Eolotype cT : Calabazar, Habana Prov.; 5 Aug., 1928; S. C. B. 
Allotype 9: Cape Baragua, Camaguey Prov.; 26-27 June, 1927; 
S. C. B. and C. F. S. Paratypes: 3 cf’cf, Santiago de las Vegas, 
Habana Prov.; 2 9 9, Santiago de las Vegas, Habana Prov.; 1 9, 
Baragua, Camaguey Prov. 

Cyarda fuscifrons n. sp. 

(PI. Ill, figs. 7, 8; PI. XI, figs. 1, 3; PI. XVII, fig. 3) 

This is one of the smaller species of Cyarda with relatively short 
and broad tegmina and crown elongate but not protuberant. The 
male genitalia are distinct. 

Crown about one and one-half times as broad as its median length; 
median carina not strongly elevated; lateral margins broadly elevated; 
frons elongate, longer than greatest width, lateral margins not strongly 
elevated; pronotum short and broad, nearly four times as broad as its 
median length; anterior margin projecting to about the middle of 
compound eyes, rather obtuse; median and intermediate carinae 
not strongly elevated; mesonotum relatively small, median carina 
indistinct, intermediate carinae not strongly elevated; tegmina short 
and broad, apical sinus deep, the costal and inner angles strongly 
rounded. 

Male genitalia with the anal segment slender, elongate, the ventral 
projection short and slender; genital plates broad and short, dorsal tooth 
elongate, slightly recurved; aedeagus slender, the apical spines very 
short, less than one-half as long as preapical; preapical spines slender, 
the apices slightly undulate; subapical spines short, slender, triangular; 
venti^ spines very elongate, approximately as long as aedeagus, broadly 
curved with the base bulbous. 

General color light ochraceous brown; clypeus, the central areas of 
crown, pronotimi, mesonotum tawny; tegmina light ochraceous buff 
with basal portion of costal area and apical area infuscated with scattered 
round bladk spots in costal and central areas; anterior margin of head 
blackish fuscous. 

Length to apex of tegmina: cf, 7.75 mm.; 9 , 8.00 mm. 

Eolotype & : Santiago de las Vegas, Habana Prov., on Casuarina, 
29 May, 1934; S. C. B. Allotype 9 : Santiago de las Vegas, Habana 
Prov., on Casuarina, 29 May, 1934; S. C. B. Paratypes: 1 cf*, 
Camaguey, Camaguey Prov.; 23-25 June, 1927; J. A. 2 c? cT, Santiago 
de las Vegas, Habana Prov. 1 cf*, Bahia de Cochinos, Las Villas 
Prov 1 cf*, Cape San Antonio, Pinar del Rio Prov.; 13 Apr., 1924; 
S. C. B. 1 cf, Playa de Marianao, Habana Prov.; 21 Aug., 1927; 
S, C. B. , 
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Cyarda haitensis n. sp. 

(PI. XIII. fig. 3; PI. XVII, fig. 6) 

This is a rather large species of Cyarda with the crown broad and 
short. Tcgmina broad at base, relatively short and broad at apex 
with apical sinus distinct. General color ochraceous buff with the 
apex of the head, the shoulder callosities, the principal veins on basal 
half of tcgmina marked with blackish fuscous. The apical area of the 
tegmina chiefly fuscous. The crown, pronotum, and mesonotum 
ochraceous orange. 

Male genitalia with pygofer short and broad; anal segment elongate, 
very slender, the defiexed portion about half as long as basal portion; 
genital plates about twice as long as broad, the apical tooth rather 
stout; aedeagus slender, the apical spines stout, bifurcate, the posterior 
process very slender, nearly twrice as long as anterior process; preapical 
spines elongate, slender, almost as long as aedeagus; subapical spines 
almost as long as preapical, broadly curved. 

Length to apex of tegmina: c?, 9.50 mm.; 9 , 9.90 mm. 

Holotype cf* : Port-au-Prince, Haiti, on Acacia lutea, 28 Feb., 1934; 
E. D. Allotype 9 : Port-au-Prince, Haiti, on Acacia lutea, 28 Feb., 
1934; E. D. Faratypes: 3 cfcf, Port-au-Prince, Haiti, on Acacia 
lutea, 28 Feb., 1934; E D. 

Cyarda melichari Van Duzee 
(PI. Ill, figs. 10, 11; PI. XI, figs. 2, 6) 

Cyarda mehchari Van Ehizee 1907a: 40. Nom. nov. for Cyarda punctata Melichar 
nec. Flatoides punctata Walker. 

Cyardi melichari Metcalf 1923a: 151, PI. 41, fig. 39; PI. 48, figs. 136, 137. [Key, 

illustrated.] 

Cyarda melichari Dozier 1928a: 120; fig. 28. [Described, illustrated.] 

This is one of the smaller Cyardas with a narrow elongate crown and 
frons longer than its greatest width. This species has a wide distribu- 
tion, having been recorded from the District of Columbia to Mississippi 
in the southeastern states and in Cuba and Jamaica. 

Male genitalia with genital plates short and broad, dorsal tooth 
short; anal segment elongate, the vertical portion broadly expanded 
ventrad; apied spines short and broad, subequal; preapical spines 
elongate, slender, about half again as long as apic^, and appears jointed 
near middle; subapical spines elongate, slender, not as long as preapical; 
ventral spines stout, strongly recurved, gradually narrowed to apical 
third, then broadened and acute at apex. 

Specimens are at hand from Pinar del Rio and Habana Provinces 
and the Isle of Pines on beach grasses. 

Cyarda walkeri Metcalf 
(PI. Ill, figs. 6, 9; PI. X, figs. 4, 7; PI. XVII, fig. 1) 

Cyarda conformis Melichar 1902a: 134. Nec Flatoides confornds Walker 1851a: 412. 
Cyarda walkeri Metcalf 1923a: 149, 151; PI. 48, fig. 138. Nom. nov. for Cyarda 

conformis Melichar. 

As we understand this species it is one of the smallest species of 
Cyarda with a short broad crown. Colors light ochraceous buff with 
tegmina with several small round dots. The male genitalia are distinct. 
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Crown short and broad, nearly three times as broad as its median 
length, broadly curved on anterior margin; frons about as long as 
greatest width between the eyes; tegmina relatively short and broad, 
apical sinus not deep; costal and inner angles not produced. 

Male genitalia with the anal segment rather stout; apical vertical 
portion short and broad; anterior and posterior angles strongly produced; 
aedeagus stout with apical spines slender, nearly straight; preapical 
spines elongate, slender, about one-third longer than apical, undulate 
at apex; subapical spines about same length as preapical, slender, 
straight; ventral spines long and strongly recurved; genital plates 
short and rather broad, the dorsal tooth elongate, incurv^. 

Length to apex of tegmina: cf , 7.75 mm. 

Specimens are at hand from Pinar del Rio, Habana, Matanzas, and 
Santa Clara provinces. 

Genus Planodascalia nov. 

Orthot 3 rpe Planodascalia viridicosta n. sp. 

This genus belongs to that group of the Tribe Selizini which has 
the tegmina long and narrow, not especially narrowed posteriorly and 
with two subapical lines parallel to apical margin. 

Crown short and broad; frons broader than long with a fairly 
distinct median carina and lateral margins strongly elevated; pronotum 
short and broad, but little longer than crown; anterior margin broadly 
curved, extending cephalad to about anterior margin of compound 
eyes; posterior margin broadly sinuate nearly parallel to anterior 
margin; mesonotum large; tegmina elongate, narrow; costal margin 
slightly sinuate; apical margin nearly straight; sutural angle produced; 
costal area slightly broader than costal cell; there are two distinct 
subapical lines; basal subapical line somewhat zigzag, most of longi- 
tudinal veins beyond last subapical line bifurcate; hind tibiae with two 
stout spines near apex. 


Planodascalia fusca n. sp. 

(PI, IV, figs. 2, 5; PI. XI, figs. 8, 10) 

This species averages somewhat heavier than viridicosta with the 
body and tegmina chiefly blackish fuscous; costal margin narrowly 
bordered with pale ochraceous buff and the costal crossveins usually 
distinctly pale on blackish back^ound. 

Head and thorax about as in viridicosta with the lateral margins 
of the face less strongly reflexed; tegmina somewhat broader than in 
viridicosta] tubercles on clavus usually not conspicuous. 

Male genitalia with genital plates elongate, about twice as long 
as greatest width; dorsal tooth elongate, obtuse, somewhat recurved; 
anal segm^t elongate with distinct lateral lobes; aedeagus elongate, 
curved; apical spines broad at base with a distinct tooth, apical portion 
slender, bent at almost right angles to base; preapical spines short, 
slender; subapical spines elongate, very slender. 

General color blackish fuscous; head and pronotum tawny; eyes 
tawny, clouded with black; frons somewhat infuscated; tegmina usually 
blackish fuscous with costal margin narrowly pale. 
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Length to apex of tegmina: 6.75 mm. 

Eolotype cT: Manacas, Las Villas Prov.; 7 June, 1930; S. C. B. 
Allotype 9 : Nagua, Oriente Prov.; 7 July, 1922; S. C. B. and C. H. B. 
Paratypes: 1 c?*. Cape San Antonio, Pinar del Rio Prov.; 13 Apr., 1924; 
S. C. B. 19, Guantdnamo, Oriente Prov.; 28 Nov., 1931; L. C. S. 
1 9 , Playa Ocujal, Oriente Prov.; 30 July, 1935; J. A. 

Planodascalia obscura n. sp. 

(PI. VI, figs. 8, 9; PI. XIV, figs. 2, 8) 

^ This is a variable species. As far as colorations is concerned super- 
ficially it has the same general color as Bysillana brunnea Mete, and 
Brun. The body, legs, and tegmina are ochraceous tawny or tawny with 
head and tegmina more or less clouded with fuscous or blackish; costal 
area greenish, fading to ochraceous; however, the tegmina are much 
longer than in Bysillana brunnea, and genitalia are entirely distinct. 

Crown very short, not distinctly separated from frons; frons one 
and one-half times as broad as its median length; lateral margins 
strongly elevated, broadly curved; dorsal margin slightly longer than 
ventral margin; pronotum short and broad, anterior margin truncate 
between compound eyes; posterior margin triangularly incised; meso- 
notum large, dorsal area broadly flattened; tegmina elongate, narrow, 
the costal margin broadly sinuate, apical margin broadly truncate; 
apical and sutural angles subequal; costal membrane wider than costal 
cell with numerous crossveins; two subapical lines nearly parallel and 
about the same distance from each other as last subapical line is from 
apical margin; longitudinal veins mostly bifurcate beyond last subapical 
line; clavus and shoulders with numerous pustules. 

Male genitalia with pygofer short and broad, nearly quadrate; 
genital plates elongate with a dorsal apical angle quadrately produced 
with a short obtuse tooth on dorsal angle; aedeagus slender, broadly 
curved with apical spines elongate, curved, almost as long as aedeagus 
following curve of aedeagus; subapical spines elongate, curved; anal 
segment elongate, longer than genital plates; anal spines short. 

Length to apex of tegmina: 6.10-7.40 mm. 

Eolotype c?: Isle of Pines; 27 June, 1939; A. R. 0. Allotype 9 : 
Isle of Pines; 27 June, 1939; A. R. 0. 

Planodascalia viridicosta n. sp. 

(PI. II, figs. 4, 5; PI. IV, figs. 1. 4; PI. XI, figs. 6, 9) 

This species is to be recognized by its somewhat smaller size, lighter 
colors, with the tegmina nearly uniform mummy brown, with the 
costal area and sometimes the humeri and claval suture light greenish. 

Head broad, nearly as broad as mesonotum; crown short, anterior 
and posterior margins nearly parallel; frons short and broad, the lateral 
margins strongly elevated, the median carina fairly evident, nearly 
percurrent; tegmina elongate, narrow, the costal, apical and claval 
margins slightly sinuate; apical and sutural angles broadly rounded, 
apparently strongly product. 

Male genitalia with genital plates short and broad, dorsal tooth 
very short; anal segment elongate, slender, apical portion strongly 
decurved; aedeagus slender, curved; apex produced spine-like beyond 
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apical spines; apical spines elongate, siclde-shaped, slender; preapical 
spines short, attenuate; subapical spines longer than apical spines. 

Head, venter, and legs almost completely light ochraceous orange, 
the tibiae and tarsi somewhat infuscated; clypeal margin of frons 
heavily infuscated, this mark sometimes continuing upward along 
lateral margins to dorsal margin of head; this color sometimes indicated 
on claval suture and very narrowly on basal subapical line; abdomen 
ventrad ochraceous tawny, sometimes tinged with green. 

Length to apex of tegmina: 6.75 mm. 

Holotype cf: Loma del Gato, Sierra de Cobre, Oriente Prov.; 
1-2 Oct., 1935; J. A. and S. C. B. Allotype 9 : Santo Thomas, 
Peninsula de Zapata, Santa Clara Prov.; 5-9 May, 1927; J. A. and 
S. C. B. Paratypes: 1 cf, Santo Nicolds, Oriente Prov., on Coffee 
arabica Linn.; 20-21 July, 1927; S. C. B. 19, Camaguey, Camaguey 
Prov. ; 24 Dec., 1921 ; J. A. 19, Las Animas, Sierra Rangel Mountains, 
Pinar del Rio Prov.; 3-5 Sept., 1934; 1500 ft.; S. C. B. and A. R. O. 
1 9, Las Animas, Sierra Rangel Mountains, Pinar del Rio Prov.; 
May, 1933; 1500 ft.; S. C. B. and A. R. 0. 

Planodascalia aguayoi n. sp. 

(PI. XIII, fig. 4) 

This is a rather large species of Planodascalia with the general color 
of the body and legs light ochraceous buff. The basal half of tegmina 
is chiefly ochraceous buff clouded with blackish fuscous on the shoulders 
and along the costal area. The apical half of tegmina is chiefly blackish 
fuscous. 

The last ventral segment of the female is deeply notched in the 
median area with a strongly projecting, nearly rectangular tooth in the 
notch; lateral areas are broadly and somewhat quadrately produced 
with the posterior margin slightly sinuate and the lateral margins deeply 
sinuate with the outer posterior angles strongly produced. 

Length to apex of tegmina: 7.25 mm. 

Holotype 9 : El Yungue Mt., Oriental Prov.; 10 July, 1935; F. Z. 

Genus Flatarissa nov. 

Orthotype Flatarissa humeralis n. sp. 

This genus resembles Psetidofiatoides in having the costal margin 
of tegmina undulate. Crown of head, however, is much shorter, not as 
long as its greatest width. In head characters it resembles the genus 
Flatoidinus somewhat, but the crown is composed in large part of the 
dorsal area of frons. 

Crown impressed, separated into two distinct parts; vertex separated 
laterad from dorsal part of frons by a distinct carina, which fades out 
on median area; dorsal part of frons produced, distinctly bi-impressed 
on lateral margins; facial part of frons elongate, lateral margins slightly 
elevated, slightly arched; dorsal callosity evident; clypeus elongate; 
pronotum nearly twice as broad as head including compound eyes; 
central area broadly curved, mesonotum broad and flat, not as broad 
as pronotum; tegmina elongate, the costal and commisural margins 
nearly parallel; costal margin evidently undulate; apical margin broadly 
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curved truncate; costal area nearly two times as broad as costal cell; 
venation distinct; subcostal vein broadly undulate; a single distinct 
subapical line; hind tibiae with two spines on apical third. 

Flatarissa humeralis n. sp. 

(PI. VI, figs. 10, 11; PI. XV, figs. 5, 8) 

This species is colored somewhat like Platoidinus acutus variety 
humeralis Mete, and Brun. 

Crown broader than long, face nearly twice as long as broad; dorsal 
margin broadly curved; lateral margins slightly widened to antennae 
and then nearly parallel to clypeus; pronotum twice as broad as median 
length, triangularly produced on anterior margin; posterior margin 
broadly incised; mesonotum broader than long. 

Male genit^a with pygofer broader than long; genital plates 
elongate, slender; subapical tooth as long as greatest width of plates; 
aedeagus slender, somewhat curved; apical spines short, straight, 
projecting caudad; preapical spines elongate, slender, strongly recurved; 
subapical spines about one-half as long as preapical spines, slightly 
curved; and segment elongate. 

General color of head, compound eyes, pronotum and mesonotum 
and legs pale ochraceous tawny, heavily marked with blackish or 
blackish fuscous; there is a rather broad band of blackish fuscous 
across dorsal margin of frons and apical margin of crown; median 
line of pronotum narrowly fuscous; anterior margin of mesonotum 
is clouded with blackidi fuscous; posterior lateral margins of meso- 
notum fuscous with two blackish dots at posterior angles of lateral 
compartments; basal areas of tegmina have a broad fuscous band 
extending from costal margp across clavus to first claval vein; this 
fascia is clouded with blackish along some of the veins; costal margin 
narrowly fuscous; apical margin dotted on veins with blackish fuscous; 
a cloud of blackish fuscous along sutural margin; before ^d behind 
claval suture with numerous irregular fuscous and blackish fuscous 
spots on tegmina. 

Length to apex of tegmina: 11.60 mm. 

Bolotype c?: Loma del Gate, Sierra de Cobre, Oriente Prov.; 
24-^30 Sept., 1935; 2600 ft.; J. A., S. C. B. and L. C. S. 

Flatarissa vaiiegata n. sp. 

(PI. I, fig. 4; PI. VIII, figs. 1, 4; PI. X, figs. 9, 10) 

This species is chiefly olive green above, variegated with fuscous 
or blackish fuscous; venter, including face and legs, uniform ochraceous 
buff except blackish spines on hind tibiae and claws. 

Head including eyes about half as broad as pronotum; crown 
i'nf»iii/liTi g dorsal area of frons about twice as broad as long; ^ns nearly 
ha\i agaiti as long as its greatest width; m^an dorsal callosity evidmt; 
frons ecarinate; pronotum nearly four times as broad as its median 
length, bi-impressed; central area with lateral margins strongly carinate; 
lateral areas behind compound eyes strongly carinate on anterior 
margin; mesonotum narrower than pronotum, about as broad as median 
length, flat, ecarinate; costal area of tegmina broad with numerous 
narrowly spaced, nearly straight crossveins; subapic^ line about same 
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distance from apical margin as greatest width of costal cell; apical 
area of coritim with numerous reticulate cells. 

Male genitalia with pygofer short and broad; genital plates deeply 
incised caudad with a strongly developed tooth on dorsal margin; anal 
segment elongate, nearly as long as genital plates, much widened 
caudad, projecting ventrad as a strongly developed plate; acdcagus 
rather slender with a well-developed dorsal process projecting caudad 
beyond apex of aedeagus; apex of aedeagus with two pairs of spines, 
the apical spines straight, projecting cephalad, preapical spines more 
elongate, curved. 

Length to apex of tegmina: 12.70 mm. 

Holotype cf* : Pico Turquino, Oriente Prov.; 10-29 June, 1936; 
J.A. 


Genus Pseudofiatoides Metcalf 

Metcalf 1938a: 401. 

Orthotype Plata tortrix Gudrin Mdneville. 

This genus may be recognized by the following characteristics: 
Head including compound eyes narrower than pronotum, usually about 
half as broad; vertex longer than broad; obtusely triangularly produced 
on anterior margin; frons elongate, narrow, slightly widened below; 
lateral margins strongly elevated; dorsal median area produced into a 
distinct callosity; tegmina broad, horizontal; costal margin broadly 
undulate; venation distinct; costal area much broader than costal 
cell; apical area with two irregular subapical lines about equal distance 
from each other on apical margin; hind tibiae with two stout spines on 
apical third. 

Pseudofiatoides fasciculosus Melichar 
(PI. VIII, figs. 7, 8; PI. XVI, fig. 5) 

Flatoides fasciculosus Melichar 1902a; 205; PI. 9, fig. 7. 

There are two specimens in the present collection which resemble 
Melichar’s short description and illustration of this species. So far 
as we can determine griseus is only a color variety of this species, as the 
general structure characters and male genitalia seem to agree in essential 
details. In general coloration this species resembles tortrix but it 
differs in genital structures. 

Crown not quite twice as long as width between eyes; fa('c more 
than three times as long as greatest width, produced into a distinct 
callosity dorsad; pronotum short and broad, produced cephalad beyond 
midline of compound eyes; mesonotum not quite three times as long 
as pronotum; tegmina large; costal margin broadly imdulate; subcostal 
vein prominent, undulate, apical area separated from basal area by 
a distinct transverse somewhat S-shaped line; reticulations in apical 
area fine, on basal area coarse. 

Male genitalia with pygofer very short; genital plates with a long 
slender dorsal apical tooth; aedeagus short, stout; apical spines slender, 
broadly curved, as long as aedeagus; preapical spines slender, shorter 
than apical; subapical spines very short and broad; anal segment 
elongate, broad, covering genital plates and aedeagus. 
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Len^h to apex of tegmina: 15.00-18.00 mm. 

Specimens are at hand from Camaguey, Camaguey Prov.; 15 Aug., 
1924, and 26 July, 1923; J. A. 

Pseudoflatoides fascicuiosus var. griseus Melichar 
(PI. VIII, figs. 2, 5) 

Flatoides griseus Melichar 1902a: 206. 

This was described as a distinct species. We believe, however, 
that it is a pale variety of fascicidosm. 

General color pale ochraceous buff with the frontal callosity very 
black; a large pair of fuscous spots on posterior lateral margins of 
mesonotum, a few small round black dots in costal area and a few 
irregtilar blotches and stripes fuscous or blackish fuscous on corium 
and clavus. 

Length to apex of te^ina: 14.80 mm. 

1 cf, San Vicente, Pinar del Rio Prov.; 6-9 Apr., 1922; T. A. and 
S. C. B. 

Pseudoflatoides fascicuiosus var. fasciatus n. var. 

This is a rather heavily marked variety oi fascicuiosus. The general 
structure and details of genitalia a^ee with the typical variety. It 
differs in the following color marlangs: There is usually a distinct 
transverse fascia on anterior margin of mesonotum; lateral margins of 
mesonotum may be completely black, or this color may break up into 
two or three pairs of large black spots; there is a distinct transverse 
blackish or blackish fuscous fascia extending from subcostal vein 
across corium to apex of clavus; beyond this are usually irregular 
markings of fuscous and black; costal area has the usual complement 
of small, round black dots. 

Len^h to apex of tegmina: 14.00-16.00 mm. 

Holotype cf : San Vicente, Pinar del Rio Prov.; 6-9 Apr., 1922; 
S. C. B. and J. A, Allotype 9 : San Vicente, Pinar del lUo Prov.; 
6-9 Apr., 1922; S. C. B. and J. A. Paratypes: 1 cf, San Vicente, 
Pinar del Rio Prov.; 4-6 Sept., 1922; S. C. B. and J. A. 1 cf and 
3 9 9 9, Camaguey, Camaguey Prov,, 15 Aug., 1924; J. A. 19, 
Sierra Rangel Mts., Pinar del Rio Prov.; 29 Aug., 1927; 1500 ft.; 
J. A. and S. C. B. 19, Herradura, Pinar del Rio Prov.: 25 July, 1923; 
C. H. B. 19 Santo Tomas, Pinar del Rio Prov.; 19 Apr., 1935; J. A. 
and S. C. B. 

Pseudoflatoides fascicuiosus var. vittatus n. var. 

(PI. IX, figs. 2, 5) 

In general structure and genitalia this species agrees with the typical 
fascicuiosus. The color, however, is strikingly different. 

General color above and beneath light ochraceous buff sometimes 
tinged with olive green and heavily marked with brownish fuscous; 
tegmina heavily covered with a whitish pruinescence, frontal callosity 
black; posterior lateral margins of mesonotum broadly bordered with 
black or this border broken up into three pairs of large blackish spots; 
tegmina with a broad blackish curving vitta extending from the humeral 
angle to apical angle and the narrow irregular fascia extending from 
subcostal vein to apex of clavus; on corium beyond apex of clavus an 
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irregular undulate brownish vitta; a few black dots and lines in costal 
area. 

Length to apex of tegmina: 16.50 mm. 

Holotype cf : Camaguey, Camaguey Prov.; 20 Aug., 1924; J. A. 
Allotype 9 : Guantdnamo, Oriente Prov.; S. C. B. Paratypes: 1 9, 
Camaguey, Camaguey Prov.; 15 Aug., 1924. 1 9, San Bias, Santa 
Clara Prov.; 15 Oct., 1931; G. C. R. 

Pseudoflatoides fasciculosus var. maculosus n. var. 

(PI. I, fig. 1; PL VIII, figs. 3, 6) 

Superficially this variety resembles Flatoidimis acutus var. maculosus 
Mete, in that the general color is light ochraceous buff and tegmina 
are heavily spotted and blotched with fuscous; pronotum with a single 
median bladkish fuscous spot, and mesonotum heavily spotted with 
blackish fuscous; a single median spot on anterior margin and two 
pairs of spots on anterior lateral margins; posterior lateral margins 
with two large spots and a small spot; costal area with numerous large 
spots of blackish fuscous and corium with four large blotches of fuscous 
or blackish fuscous and a number of smaller spots; a distinct blackish 
fuscous stripe on basal margin of clavus, a number of small spots on 
commisural margin and a larger spot on apex of clavus; beneath 
including legs light ochraceous buff with lateral margms of abdomen 
blotched with blackish fuscous; frontal callosity brownish fuscous. 

Length to apex of tegmina: 10.90 mm. 

Holotype 9 : Santo Tomas, Peninsula de Zapata, Pinar del Rio 
Prov., on Solanum sp.; 5-9 May, 1927; S. C. B. and J. A. 

Pseudoflatoides tortrix Gu6rin-M6neville 
(PI. IX, figs. 3, 6; PI. XVI, fig. 4) 

Gu4rin Mdneville 1856a: 181; 1867a: 431. 

There are at least two species in the present collection which would 
fit Gu6in-Mdneville's description of this species. We have decided, 
however, to give this name to one of the most abundant forms, which 
would fall within Gu4rin-M6neville's generalized description. 

Crown short, broad, usually only about one-fifth longer than greatest 
width; anterior margin obtusely and triangularly produced, 

Male genitalia with pygofer short and broad; genital plates slender, 
elongate, shorter than an^ segment, apical dorsal tooth broad, elongate 
triangular; aedeagus short and broad with three pairs of spines; apical 
spines elongate, very slender; preapical spines shorter and broader; 
subapical spines about as long as preapical spines, slightly curved. 

General color pale olive green with the head, thorax, legs, and 
ventr^ surface of abdomen tending to fade to olive tawny or tawny; 
there is a conspicuous black callosity at apex of head, two small round 
dots on basal third of mesonotum, and many irregular dots and dashes 
on tegmina. Other specimens are pale honey yellow or pale ochraceous 
buff in general color. 

Length to apex of tegmina: 9.00-10.50 mm. 

Pseudoflatoides tortrix var. flavus n. var. 

This variety is identical in general structure and genitalia with 
the species tortrix. It differs, however, in general color and markings. 
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General color above ochraceous buff, lightly marked with blackish 
or brownish fuscous as follows: The lateral areas of pronotum behind 
compound eyes with two brownish fuscous vittae; mesonotum with a 
broad central blackish vitta; basal area of clavus, the corium behind 
the shoulders and costal area with blackish fuscous marks; small round 
black dots in costal area and apical cells; an indistinct brownish fascia 
in middle of corium and numerous irregular fuscous markings; beneath 
almost entirely ochraceous buff except the blackish callosity at apex of 
frons and spines and claws of the legs. 

Holotype cf : Camaguey, Camaguey Prov.; 20 Aug., 1924; J. A. 

Pseudoflatoides tortrix var. habanensis n. var. 

This variety is identical in general structure and male genitalia 
with the species tortrix. The color, however, is strikingly different. 

Gener^ color light ochraceous buff, heavily marked with brownish 
fuscous and black; crown chiefly brownish fuscous with inedian line 
and lateral carinae and broad transverse fascia on anterior mar^n 
ochraceous buff; pronotum pale ochraceous buff; mesonotum brownish 
fuscous with intermediate carinae broadly black; tegmina ochraceous 
buff; costal area and costal cell brownish fuscous with small round 
black dots and dashes in costal area; apical area of clavus and apical 
area of corium behind subapical line brownish fuscous; there ^e two 
irregular black marks on basal area of corium; transverse fascia near 
middle of corium; a row of black spots in apical cells; irregtdar scattered 
blackish and fuscous dots over entire corium; frons with distinct blackish 
callosity. 

Holotype cf : Habana, Habana Prov.; 15 Dec., 1941; R. G. C. 

Pseudoflatoides tortrix var. insularis Melichar 
(PL VIII, figs. 9, 10) 

Flatoides insularis Melichar 1902a: 209; PI. IX, fig. 10. 

If we have correctly identified this form, it is merely a color variety 
of Pseudoflatoides tortrix, as it cannot be distinguished by general 
structure or genitalia from that species. In general color it resembles 
Pseudoflatoides fasciculosus var. vittatus Mete, and Brun. but struc- 
turally it belongs to tortrix. 

General color above and beneath light ochraceous buff; frontal 
callosity brownish fuscous; a broad black vitta across the lateral margins 
of pronotum behind compound eyes; mesonotum heavily marked with 
brownish ^scous; a broad curving vitta across tegmina from humeral 
angle to apical angle; costal area marked with a few small brown fuscous 
spots and a few fuscous dashes; apical area of tegmina marked with light 
fuscous brown ; front tibiae and tarsi marked with brownish fuscous. 

Length to apex of tegmina: 8.50 mm. 

c? : Santiago de las Vegas; C. H. B. 

Pseudoflatoides lichenoides n. sp. 

(PI. I, fig. 2; PI. IX, figs. 1, 4; PI. XVI, fig. 3) 

This is one of the most conspicuously marked species in this genus. 

Crown short and broad; pronotum short, the central area tri- 
angularly produced; mesonotum small; tegmina broad, conspicuously 
undulate. 



112 


Annals Entomological Society of America [Vol. XLI, 


Male genitalia with pygofer short; genital plates elongate, slender » 
apical dorsal tooth elongate; aedeagus stout; preapical spines elongate* 
slender; subapical spines broad, acuminate, nearly as long as aedeagus; 
tenth segment elongate, longer than genital plates. 

General color of crown, pronotum, and mesonotum ochraceous 
tawny; crown with a pair of brownish vittae on lateral margins; pro- 
notum with a distinct blackish fuscous fascia in lateral areas; mesonotum 
with a blackish fascia near anterior margin; posterior lateral margins 
marked with a pair of large black marks and behind these are small 
round black spots; tegmina principally pale ochraceous buff with a 
broad ochraceous tawny saddle extending from costal margin to sutural 
margin; in the center of this saddle is a narrow blackish fascia extending 
from subcostal vein to sutural margin; veins in this^ area are rugulose 
and marked with blackish fuscous; the sutural margin heavily marked 
with blackish; apical area with an irregularly curved fascia extending 
from subcostal vein around apex of tegmina to apex of clavus and 
costal margin in undulated areas heavily marked with brownish fuscous; 
a row of small black spots in apical cells extending from apical angle to 
sutural angle; beneath chiefly ochraceous buff; frons irrorate with 
brownish; frontal callosity blackish; front and middle legs with femur 
and tibiae more or less irrorate with brownish fuscous. 

Length to apex of tegmina: 10.20 mm. 

Holotype Pico Turquino, Oriente Prov.; 10-29 June, 1936; 
1650 ft.; J. A. 


Genus Flatidiila nov. 

Orthotjrpe Flatidtda India n. sp. 

This genus resembles Flatoidinus Mel. in having crown broader 
than long. Otherwise, however, it differs materially from this genus. 

Crown broad, the lateral margins longer than median line, nearly 
parallel; frons elongate, dorsal margin triangularly incised; head much 
narrower than pronotum; pronotum broad, the central area broadly 
produced, extending in front of compound eyes; mesonotum large; 
tegmina elongate, narrow; costal margin slightly sinuate; costal area 
broad, reticulately veined; venation of tegmina indistinct; hind tibiae 
with two spines on apical third, placed close together. 

Flatidula luella n. sp. 

(PI. II, fig. 2; PI. IX, figs. 7, 8, 9) 

Crown about four times as broad as its median length; lateral 
margins nearly twice as long as median length, carinate, nearly straight; 
anterior margin strongly produced on median third; frons about twice 
as long as its greatest width, dorsal margin trian^arly incised and 
lateral margins strongly elevated, somewhat broadly curved to level 
of antennae and then narrowed to dypeus; median carina distinct to 
level of lower rnargin of compound eyes; pronotum nearly twice as 
broad as head including compound eyes; anterior margin obtusely 
triangularly produced in front of anterior margin of compound eyes; 
central area strongly depressed; mesonotum large, the anterior central 
area strongly elevated; venation of te^ina indistinct, the apical half 
with numerous indistinct irregular, reticulate cells; no subapical line; 
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costal area nearly four times as broad as costal cell with numerous 
irregular rather indistinct reticulate veins and crossveins. 

General color brownish olive tinged with honey yellow, especially 
on mcsonotum, venter, and legs, strongly marked and spotted with 
blackish; crown with anterior margin blackish forming two fairly 
distinct spots on either side of median line; pronotum and mesonotum 
with a broad blackish median vitta from anterior to posterior margins; 
pronotum with a few spots in lateral areas; mesonotum with several 
blackish dots; frons with a pair of blackish dots on dorsal margin and 
at least two pairs of smaller dots; median carina marked with blackish; 
rest of frons irregularly marked with blackish; compound eyes brownish, 
spotted with fuscous; lateral areas heavily marked with black; tegmina 
with costal area irregularly marked with black; corium with a broad 
cloud of irregular blackish markings along claval suture and a broad 
curved fascia from sutural angle to costal angle; clavus clouded with 
irregular blackish fuscous. 

Length to apex of tegmina: 13.00 mm. 

Holotype 9 : Camaguey, Camaguey Prov., on Andira jamaicensis, 
15 July, 1922; J. A. 

Flatidula pallescens n. sp. 

(PI. I, fig. 3; PI. XV, figs. 7, 9) 

This is a pale ochraceous greenish species heavily marked with 
light fuscous. 

Crown short and broad, about three times as broad as median 
length; anterior margin nearly straight; pronotum with central area 
nearly quadrate, anterior margin broadly curved; posterior margin 
triangularly incised; mesonotum large with a distinct callosity on 
median line anteriorly; tegmina long and narrow; costal margin and 
subcostal vein straight; subapical line irregular; frons nearly one and 
one-half times as long as broad; dorsal margin deeply triangularly 
incised; lateral margins strongly elevated; median carina distinct on 
dorsal half, 

Male genitalia wdth pygofcr short; genital plates nearly quadrate, 
about two and one-half times as long as broad when viewed laterally; 
preapical dorsal tooth elongate, straight, acuminate; aedeagus elongate, 
strongly curved; apical spines short and slender; preapical spines about 
four times as long as apical spines, broadly curved; subapical spines 
nearly as long as aedeagus, broadly curved; median process slender, 
acuminate, directed caudad; anal segment relatively slender, apical 
portion elongate, strongly deflexed. 

General color ochraceous tawny writh a greenish tinge marked with 
fuscous as follows: A slender median vitta on pronotum which is con- 
tinued on mesonotum, widening and bifurcate behind mesonotal 
callosity; two narrow vittae on preocular area; frons with broad dorsal 
fascia and a more indefinite ventral fascia; tegmina whth several large 
round fuscous marks in costal area especially along costal margin; 
numerous irregular blotches on corium, these blotches forming a curved 
vitta extending from subcostal vein to apical angle; most of apical cells 
with small round fuscous marks; beneath and legs chiefly pale ochraceous 
buff. 
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Length to apex of tegmina: 10.90 mm. 

Holotype cf : San Bias, Trinidad Mts., Las Villas Prov.; 3 May, 
1932; S. C.B. andA. R. 0. 

Genus Flatarina nov. 

Orthotype Flatarina aguiari n. sp. 

Crown broader than long, distinctly ecarinate, separated from 
frons by a broadly curved carina; lateral margins distinctly carinate, 
broa^y curved; frons longer than broad, indistinct median and inter- 
mediate carinae on dors^ area; clypeus ecarinate; pronotum short 
and broad, much broader than head including the compound eyes; 
lateral margins with a distinct tooth behind compound eyes; mesonotum 
short and broad; tegmina broad basad, narrowed caudad; costal margin 
^stinctly sinuate toward apex; costal area very broad; venation very 
irregular; apical margin slightly produced caudad; two irregular sub- 
apical lines; hind tibiae with two long spines. 

Flatarina aguiari n. sp. 

(PL Vr, fig. 12; PI. XV, fig. 6) 

This ia a pale greenish yellow species with tawny compound eyes; 
mesonotum pale tawny; base of corium and clavus greenish fuscous, a 
few irre^lar dots of fuscous at apex of clavus; costal and apical margins 
of tegmina fuscous with the sutural margin of tegmina beyond clavus 
with small fuscous spots in the cells and larger fuscous spots just inside 
the penultimate subapical line; venter and legs pale ochraceous buff. 

Male genitalia with pygofer elongate, broad; genital plates elongate, 
nanrow, not as long as anal segment; subapical tooth triangular and 
twisted, ventral apical angles produced; aedeagus stout with apical, 
preapical, and subapical spines elongate, slender, subequal; anal segment 
elongate. 

Length to apex of tegmina: 10.00 mm. 

Holotype cf : Buenos Aires, Trinidad Mts., Santa Clara Prov.; 
4 May, 1932; 2350-2800 ft.; S. C. B. and A, R. 0. 

Named in honor of Mr. Cecilio Aguiar, inspector of the Scccion 
de Sanidad Vegetal, Ministry of Agriculture, Ilabana. 

Genus Flatoidinus Melichar 
Flatoidinus Melichar 1923a: 117. 

Orthotype Poekilloptera convivus St 3.1. 

In this genus the crown is broader than long triangularly produced, 
but the head is narrower than pronotum; pronotum about as long as 
crown with mesonotum broader than long; frons elongate; tegmina 
elongate; costal margin about twice as broad as costal cell; two irregular 
subapical lines, the second short; hind tibiae with two spines. 

The species in this genus are very variable in color and there seems 
to be very little intergradation between the different color varieties. 
This has led to description of a number of different species which we 
now consider as mere color varieties. The genitalia seem to be dis- 
tinctive and are described in some detail. 
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Flatoidinus obscurus n. sp. 

(PL XV, figs. 2, 4) 

This species is close to acutus Uhl. but for the present, at least, we 
shall keep it separate, based upon slight differences in the male genitalia. 
There are very^ few structural characters or color markings that could 
be used to distinguish this species from acutus, 

Male genitalia with pygofer more elongate than in acutus; genital 
plates shorter than in acutus and with the dorsal tooth more slender 
and elongate; aedeagus distinctly longer and more slender than in 
acutus; apical spines only about half as long as preapical spines; 
preapical spines with a distinct tooth on caudal margin near base; 
subapical spines more slender and elongate than in acutus; anal segment 
much more elongate and slender, lateral processes more elongate and 
narrower; median process elongate, recurved with a distinct tooth on 
basal area; apex distinctly widened. 

(General color above ochraceous brown with crown and pronotum 
tawny; tegmina more or less clouded along principal veins with fuscous, 
especially in the area of corium beyond subapical line; general color 
beneath ochraceous buflf with frons ochraceous tawny, clouded with 
blackish fuscous on dorsal margin; compound eyes blackish fuscous. 

Length to apex of tegmina: 8.60 mm. 

Holotype cf : Cayamas, Oriente Prov.; E. A. S. 

Flatoidinus acutus Uhler 
(PI. II, fig. 1; PL VII, figs. 5, 8; PL XV, figs. 1, 3) 

Dascalia acuta Uhler 1901a: 514. 

This is one of the most widely distributed species of flatids, ranging 
from Georgia and Florida across the West Indies to Puerto Rico. In 
Cuba it is widely distributed, ranging from Oriente Province on the 
west to Ilabana Province and the Isle of Pines. This is also a very 
variable species in size and color. The smaller specimens are about 
eight millimeters in length to the apex of the tegmina, and the larger 
specimens are nearly fifteen millimeters in total length. In general 
color the species ranges from pale olive green or light ochraceous buff 
to deep cinnamon brown. In markings this species varies from almost 
unspotted specimens with a few small dots in the costal area to forms 
that are heavily blotched with blackish. This species has no less 
than four distinct color varieties. We can, however, associate no 
difference in the genitalia in these four varieties. 

Male genitalia with pygofer short and broad; genital plates elongate 
with a very long dorsal tooth on apical third; aedeagus longer than 
genital plates; apical spines elongate, slender; preapical spines shorter 
than apical spines with a trian^ar tooth on basal third; subapical 
spines elongate, rather stout; anal segment elongate, the pair of lateral 
processes not very long, rather broad; median process short, broad, 
slightly recurved. 

We are indebted to Paul W. Oman for dissecting one of the types of 
acutus and sending us a sketch of aedeagus. 



116 


Annals Entomological Society of America [Vol. XLI, 


Flatoidinus acutus var. bipunctatus n. var. 

This is a very distinct color variety of acutus. The general color 
is pale ochraceous buff with a pair of large oval blackish spots covering 
most of the central area of clavus and adjoining area of corium; the 
costal area has several small black points, and the corium is also spotted 
irregularly with black between apex of clavus and subapical line; a row 
of blackish fuscous spots on apical margin; the subapical line is narrowly 
clouded with fuscous as are the lateral areas of mesonotum. 

Length to apex of tegmina: 10.60 mm. 

Holotype c? : Santiago de las Vegas, Habana Prov.; 14 March, 1931; 
A. R. 0. Allotype 9 : Santiago de las Vegas, Habana Prov., on 
Gudnabana; 8 Aug., 1941; S. C. B. Paratypes: 1 9 , Santiago de las 
Vegas, Habana Prov.; 17 Aug., 1935; L. C. S. 19, Habana, Habana 
Prov., on Jassimum grandiflora; 9 March, 1922, C. H. B. 

Flatoidinus acutus var. maculosus Metcalf 
Flatoides maculosus Metcalf 1923a: 191; PI. 39, fig. 17; PI. 48, fig. 145. 

This is another very distinct color variety of acutus with mesonotum 
usually tawny. The general color above and below is warm ochraceous 
buff with the tegmina heavily blotched with fuscous over the entire 
surface. 

This species was described from a female from Paradise Keys, 
Florida, and a male from Marco, Florida. Since that we have received 
another male from Marco, Florida, and there are two females in the 
present collection from Cojimar, Habana Prov.; 29 July, 1934; S. C. B. 

Flatoidinus acutus var. humeralis n. var. 

This is a very distinct color variety of acutus. Color above and 
beneath warm buff with a pair of large irregular fascia across the basal 
areas of the corium and about halfway across the clavus, blackish 
fuscous; irregular spots and blotches in costal and apical areas of corium 
with a few irregular larger blotches on corium; two small blotches in 
lateral areas of mesonotum. 

Holotype 9 : Ecano, Habana Prov., on Casearia hirsuta; 8 Feb., 
1932; L. C. S. Paratypes: I 9 , Cuba. 

Flatoidinus punctatus Walker 
(PI, XVI, fig. 6) 

Elidiptera punctata Walker 1851a: 332. 

This species is apparently very close to Flatoides acutus. If we have 
identified it correctly and our identification has been verified by Mr. 
China from the mutilated type specimen in the British Museum it is 
a species with a short, obtuse crown, the anterior margin of pronotum 
broadly rounded, and the genitalia very distinct. This species has 
been recorded from Cuba. We have, however, no specimens in the 
present collection. We do have specimens from Florida and Haiti 
which seem to be typical, and Dr. Oman advises me that the typical 
series of acuttts in the National Museum contains specimens which 
are what we would describe as punctatus. 
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Male genitalia with genital plates and tenth segment about as in 
acutus; aedeagus long and slender; apical spines slender, recurved; 
preapical spines stout, shorter than apical spines, without marginal 
tooth; subapical spines elongate, slender, slightly curved. 

Flatoidinus dotatus Melichar 
(PI. VII, figs. 6, 9; PI. XVI, fig. 1) 

Flatoides dotatus Melichar 1902a: 222; PI. 8, fig. 12. 

There is a single specimen in our collection which agrees in essential 
detail with Melichar’s description. The crown is not very strongly 
produced; lateral angles not prominent; pronotum short, rounded on 
anterior margin, not projecting as in other species. In color our 
specimen differs decidedly from Melichar’s description. Our specimen 
is almost entirely ochraceous buff, brown above and beneath, but the 
distribution of the black color markings are similar to the description 
by Melichar. 

Male genitalia are quite similar to obscurus and acutus; genital 
plates are broader than in these species with a distinct elongate tooth 
on dorsal margin; aedeagus somewhat longer than genital plates; apical 
spines elongate, slender; preapical spines about half as long as apical 
spines, stouter; subapical spines longer than apical, stouter; apex very 
acute; anal segment elongate, slender; lateral processes broadly tri- 
angular with apex obtuse; no median process. 

1 cf : Isle of Pines; 4-12 Sept., 1928; S. C. B. and L. B. 

Flatoidinus olivaceus n. sp. 

(PI. II, fig. 3; PI, VII, figs. 1, 3; PI. XVI, fig. 2) 

This is a pale olive yellow species with mesonotum tawny and a 
few small blackish points and fuscous markings on head, pronotum, 
mevSonotum, and tegmina. In general color this species resembles a 
smaller pale specimen of acutus. The genitalia, however, are entirely 
different. 

Male genitalia with genital plates elongate, narrow, dorsal tooth 
elongate, acnaniinatc; aedeagus straight and .stout, vShorter than genital 
plates; (jpi(‘al spines elongate, .slender, broadly curved; preapical spines 
broad, short, about one-third as long as apical ; subapical spines elongate, 
slender, slightly (*urved, longer than apical, anal segment elongate, nar- 
row, tht' lateral i)ro('es.ses short, obtuse; median process elongate, 
triangular. 

Length to apex of tegmina: 10.50 mm. 

Ilolotype cf: Nagua, Oriente Prov.; 7 July, 1922; S C. B. and 
C. II. B. Allotype 9 : Santiago de las Vegas, Habana Prov.; S. C. B. 
Parafypes: I cf, Camagiiiey, Camagucy Prov.; 15 Aug., 1924; J. A. 
1 9, Santiago de las Vegas, Habana Prov.; 17 Aug., 1935; L. C. S. 
1 9 , Santiago de las Vegas, Habana Prov.; 29 June, 1932; A. R. O. 

Flatoidinus pallescens n. sp. 

(PI. VII, figs. 7, 10; PI. XVI, figs. 7, 8) 

This is a light buff colored species averaging somewhat larger than 
acutus and with distinct genitalia. Crown short, somewhat acute; 
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pronotum broadly rounded on anterior and posterior margins; tegmina 
elongate, narrow. 

Male genitalia with pygofer elongate; lateral margins produced; 
genital plates elongate, slender, dorsal apical tooth with a distinct 
basal caudal process; aedeagus elongate, slender; apical spines short, 
nearly straight; preapical spines strongly recurved; subapical spines 
diort, somewhat recurved; anal segment elongate, narrow, longer than 
genital plates. 

General color light buff; mesonotum ochraceous tawny; dark mark- 
ings very irregular; there are usually two pairs of blaclash dashes on 
lateral margins of mesonotum and usually several small black punctures 
in costal area and a row of small points in apical cdls. 

Length to apex of tegmina; 10.50-11.00 mm. 

Eolotype cf; Buenos Aires, Trinidad Mts., Santa Clara Prov.; 
4 May, 1932; 2350-2800 ft ; S. C. B. and A. R. 0. Allotype 9 : Nagua, 
Oriente Prov., on lonchocarpiis sp.; 7 July, 1922; S. C. B. and C. H. B. 
Paratypes: 1 9, Jarahueca, Oriente Prov., on Coffea arabica Linn.; 
14-18 July, 1927; S. C. B. 19, Wajay, Habana Prov , on Casuarina; 
22 Aug., 1928; S. C. B. 

Flatoidinus lugubris n. sp. 

This is the largest and darkest colored species of Flatoidinus known 
to us from Cuba. 

Crown tawny, the anterior margin blackish; face, legs, and venter 
ochraceous tawny; dorsal margin of face blackish and two blackish 
dashes in preocular region; eyes blackish fuscous; pronotum tawny 
with a greenish tinge; mesonotum dark tawny, anterior margin fuscous 
and two distinct black spots on posterior lateral margin; anterior two- 
thirds of tegmina olive green; posterior third blackish fuscous. 

Length to apex of tegmina; 12.75 mm. 

Eolotype 9 ; Topes de Collantes, Trinidad Mts., Las Villas Prov. ; 
10-15 Sept., 1941; A. R. 0. Paratypes: 1 9, Topes de Collantes, 
Trinidad Mts., Las Villas Prov.; 10-15 Sept , IMl; A. R. 0. 



NEW NORTH AMERICAN BEES OF THE 
GENUS DUFOUREA 

(Hymenoptera: Halictidae) 

Part II 

GEORGE E. BOHART, 

Formerly of the University of California 

This is the second of a series of papers describing new Dufourea, 
Subsequent papers will comprise a revision of the North American 
species which will include illustrations of the bees described in the 
present series. ^ 

As stated in the previous paper, holotypes and allotypes will be 
deposited in the California Academy of Sciences and paratypes will be 
placed in the following collections, besides the author’s: U. S. National 
Museum; University of California Citrus Experiment Station, !l^ver- 
side; American Museum of Natural History, New York. Additional 
paratypes, when available, vrill be furnished to other collections upon 
request, 

Dufourea cuprea n sp. 

Male , — Length about 7 mm., length of anterior wing 5.2 mm.; 
pubescence largely pale, considerable dark hair on head; integument 
very dark with dark blue, bronze reflections; body moderately elongate. 
Head: Face slightly over four-fifths as long as broad; eyes with inner 
margins nearly parallel, converging slightly at the bottom, their length 
about five-sevenths the distance between them at antennal insertion; 
face, viewed directly from in front, with distance between lateral ocelli 
slightly more than twice that from one to posterior vertex margin; 
distance from antennal socket to clypeus nearly as great as sodeet 
diameter; clypeus short, with long, white, reclining pubescence, basal 
fringe composed of more erect black hairs, the whole not completely 
concealing integument; supra-clypeal area with prostrate, sparse, white 
hair medially, long, erect, black hair on lateral margin; hair between 
antennal sockets, on frons, scape long, dark grey to blackish; frons 
coarsely, tmevenly punctured, very sparsely so in small areas just 
anterior to median and latcrad to posterior ocellus but more dense 
along inner eye margins where ptmetures average about or less than one 
puncture width apart; area laterad to posterior ocellus slightly depressed; 
antennae of moderate length, not reaching beyond tegulae; scape over 
twice as long as broad; flagellum black, slightly clavate, glabrous 
except for usual, uniform, microscopic pubescence, segments mostly 
about as long as broad, entirely roughened, second no longer than first 
or third, first about two-thirds as broad as last; maxilla with stipes 
shorter than hind tibia, no longer than eye; galea three times as long as 
broad, two-thirds as long as stipes, pointed apically; maxillary palpus 
a little over half as long as stipes, first segrnent nearly half as broad as 
long, aboxit as long as second, as long as third, fourth, sixth combined; 
sixth oiie-third its length longer than third or fourth, three times as 
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long as fifth which is as broad as long; labial palpus as long as first two 
maxillary palpal segments together, first se^ent five times as long as 
broad, longer than next three together, a httle longer than first max- 
illary, last segment two-thirds the second, three times the third which 
is as broad as long. Thorax: Mesoscutum unevenly punctured, closely, 
rather finely so anteriorly where punctures average less than one 
puncture width apart, coarsely, a little more separately on posterior 
two-thirds and on mesoscutellum where punctures average about or less 
than one width apart; mesonotal surface rather sparsely covered with 
long, dark hair and denser but less conspicuous short, white pubescence; 
wings clear, with decided yellowish tinge, first recurrent vein con- 
tiguous with first transverse cubital; posterior wing with six to eight 
hamuli; legs not conspicuously modified; fore tibia slightly swollen, 
half as broad as long; mid tibia with no accessory bristles terminally; 
hind tibia a little over three times as long as broad, densely pubescent 
on outer side of apical third, with hairs no longer than tibial width; fore 
metatarsus three, mid four, hind less than three times as long as broad; 
second to fourth fore tarsal segments broader than long, those of mid, 
hind legs longer than broad. Fropodeum: Enclosure rather sparsely 
covered with very coarse, wavy carinae presenting an irregularly 
wrinkled appearance; straight line drawn transversely through middle 
of enclosure cutting fifteen to twenty carinae. Abdomen: Tergites 
finely, sparsely, but distinctly punctured, first with punctures of summit 
separated on the average by two or more of their diameters, next two 
with punctures slightly closer basally but similarly sparse apically; 
punctures tending to be arranged in transverse rows beyond first 
tergite; impressed apical tergite borders appear dark brown to nearly 
black; tergal pubescence rather abundant, forming brownish, scarcely 
distinguishable hair bands laterally; apical tergite with broad, median 
longitudin^ glabrous area; median hair of tergites largely dark; third, 
forth stemites each with a pair of sub-lateral booklets which are short, 
broad, with oblique bases reaching nearly to segment apices; fourth 
with slight median apical lobe bearing a few scattered, dark hairs; fifth 
with glabrous, shiny concavity and emar^natc apically, except for a 
median, flat, triangular projection which is approximately equilateral 
and one-third as long as sternite proper; sixth with strongly depressed, 
polished, glabrous, median, longitudinal area, half as broad basally as 
sternite, sharply ^ narrowing apically to merge with median, apical 
projection which is as thick as broad, four times as long as broad, nearly 
as long as sternite proper, with a glabrous, concave summit and nearly 
parallel sides for the basal three-fourths; posterior arms of seventh very 
broad, flat, the portions not concealed by basal flaps forming nearly 
eqmlater^ triangles,^ the inner margins with short bristles or stiff 
hairs; apical projection of eighth parallel sided on basal two-thirds, 
narrowed apically to half the basal breadth. 

Female , — Length about 7 mm., length of anterior wing 5 mm.; 
pubescence mostly pale, with some brown facial and abdominal hair; 
integument black with very dark blue and copperish metallic tints; 
body robust. Head: Face four-fifths as long as broad; eyes diverging 
below, their length about five-sevenths the distance between them at 
antennal insertion; face, viewed directly from in front, with distance 
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between posterior ocelli more than twice as great as from one of them 
to vertex margin; distance from antennal socket to clypeus about half 
socket diameter, clypeus evenly, coarsely, sparsely punctured; facial 
hair mostly sooty brown; frons closely, moderately coarsely punctured, 
the ptmctures usually not contiguous but much less than one puncture 
width apart; antennae black. Thorax: Mesonotum moderately coarsely, 
densely punctured, punctures averaging less than one puncture width 
apart except at middle, its surface sparsely covered with short, pale 
brown to white pubescence interspersed with a few long brownish hairs; 
fore tibial bristles testaceous; tibial scopa moderately dense, pale brown- 
ish, slightly recumbent; mid tibial spur twelve times as long as broad, 
testaceous, becoming darker on apical half; with ten or fewer large, 
distinct teeth along apical two-thirds, numerous tiny, very fine, indis- 
tinct teeth along basal third, the larger teeth contiguous at their bases 
and little longer than broad. Propodeum: Enclosure coarsely, irreg- 
ularly carinate throughout, the carinae bending outward sharply 
posteriorly. Abdomen: Tergum shining purplish black, with very dark 
brown apical tergite borders, uniformly, moderately densely but finely 
punctured, the punctures fairly distinct but usually setigerous, those of 
middle of first tergite, bases of second and third little more than their 
diameters apart; tergal pubescence sparse, mostly dark, hardly longer 
on tergite apices than elsewhere; anal fimbria dark ferruginous; apical 
tergite with distinct median carina. 

Holotype: Wawona, Yosemite National Park, California, May 21, 
1938, from Gilia (R. M. Bohart). Allotype: Same as for holotype. 
Paratypes: 4 females, 7 males, same data as for holotype; 1 male, Indian 
Flat, Mariposa Co., Calif., from Gilia (R. M. Bohart); 7 males, 2 
females, Alta, Eldorado Co., Calif., April, 1947 (R. M. Bohart). 

Some variation occurs in the regularity of propodeal carination in 
this species. The carinae are always coarse and irregular but occasion- 
ally traceable from anterior to posterior end. 

Cuprea is related to mulleri (Ckll.), and nemophile (Mich.) but may 
be readily separated by the dark color and simple legs. 

Dufourea trochantera n. sp. 

Male. — Length about 8 mm., length of anterior wing 5 mm.; pubes- 
cence almost entirely pale; integument black with faint bluish and 
copperish reflections on head; body slightly elongate when abdomen is 
extended. Head: Face slightly broader than long; eyes converging 
below, their length nearly equal to distance between them at antennal 
insertion; face as viewed directly from in front with distance between 
posterior ocelli no greater than from one of them to vertex mar^n; area 
between posterior margin of posterior ocellus and upper margin of eye 
slightly depressed; distance from antennal socket to clypeus slightly 
greater than socket diameter; cl 3 npeus with abundant, semi-erect hair, 
short on apical margin, becoming longer toward base, remainder white 
except for basal fringe of dark hairs which do not conceal integument; 
supra-clypeal area with dense, reclining, white pubescence; iimer eye 
margins at region of antennal insertion with long, erect, greyish hair; 
outer eye margins with a few long dark hairs extending around to form 
sparse, shorter pubescence on frons at the middle, the cheeks and frons 
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otherwise with white hair; frons dull, coarsely, closely punctured, the 
punctures nearly contiguous anterior to median ocellus, more separate 
posteriorly with inter-punctural areas usually roughened; antennae of 
moderate length, reaching beyond tegulae, with flagellum not at all 
clavate, dark brown in color, the segments as viewed from above, except 
second and last, about as broad as long, the second only slightly longer 
than first, the first five each with from three to five yellowish brown 
hairs which are as long as flagellar width and have their apical thirds 
strongly bent towards flagellar apex; scape swollen, more than half as 
broad as long, with long black hair on inner side, short, dense, white 
hair on outer and under sides; maxilla with stipes considerably shorter 
than posterior tibia, slightly shorter than eye; galea slightly less than 
three times as long as broad, half as long as stipes, sha:^ly pointed 
apically; maxillary palpus about three-fourths as long as stipes, extend- 
ing less than three segments beyond galea, the first segment not more 
than three times as long as broad, slightly shorter than second, both 
together about as long as next four together of which the middle two 
are each two-thirds as long as either third or last segment; labial palpus 
about as long as galea; first segment six or more times as long as broad, 
distinctly longer than second which is twice the last which is twice the 
third. Thorax: Mesoscutum rather coarsely, unevenly punctured, the 
anterior part densely, the median part sparsely with punctures sepa- 
rated usually by two or more of their diameters; mesoscutellum uni- 
formly, rather densely punctured; surface of mesonotum with sparse, 
short white pubescence and a few long dark hairs; wings clear with a 
yellowish stain, the second transverse cubital vein separated from 
second reciirrent by half its own length; legs rather conspicuously 
swollen, otherwise modified; fore trochanter produced inwardly into a 
spine-like process longer than broad; fore femur almost two-thirds as 
broad as long; fore metatarsus with basal width of the stridulus nearly 
twice that of segment apex; third, fourth fore tarsal segments produced 
inwardly, twice as broad as long; mid legs nearly normal, the meta- 
tarsus about four times as long as broad, the third, fourth segments 
nearly twice as broad as long; hind trochanter with under side strongly 
produced into a sharply carinate ridge, causing the segment to be over 
twice as broad as long; hind femur quite swollen, two thirds as broad as 
long; hind tibia arcuate, one-third as broad as long, pubescence of 
outer side short, sparse, fine, that of inner side forming a ridge of long 
white hairs, longer than tibial width; hind metatarsus polished, 
expanded, two-thirds as broad as long, second segment about twice as 
broad as long, third, fourth slightly broader than long. Propodeum: 
Enclosure coarsely, rather evenly carinate throughout, the carinae 
strongly diverging posteriorly. A bdomen: Tergites distinctly pimctured , 
the punctures mostly not setigerous, separated by little more than one 
of their diameters on densest areas, a little more separate on summit of 
first tergite; posterior tergite borders testaceous; hair bands long, white, 
especially fourth, fifth; apical tergite with longitudinal, median, rough- 
ened, glabrous area; third, fourth stemites each with a pair of sub- 
lateral tubercles one-third the way from apex to base; fourth polished, 
impunctate, glabrous on concave ventral surface, terminating in a 
sharply pointed, flat, sparsely pubescent, median apical projection which 
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is longer than broad, over half as long as stcrnite proper at mid line; 
sixth with strongly depressed, median, longitudinal, glabrous, impunc- 
tate area, nearly as broad as long on stemite proper but extending 
apically as the median concavity of an apical spine-like process which 
is three limes as long as broad, sharply pointed, laterally carinate; 
posterior arms of seventh as broad basally as their underlying basal 
flaps and each fonning, where not hidden by the flaps, an isosceles 
triangle, the longest side being the lateral margin of the arm whose 
inner mar^n is beset with short bristles becoming long hairs apically; 
apical projection of eighth broad basally, tapering posteriorly to form a 
laterally compressed digit no broader than the carina of the base. 

Female. — Length about 8 mm., length of anterior wing 5 mm.; 
pubescence almost wholly pale; integument black with distinct bluish 
tint on face, very faint purplish copper tint on mesoscutum. Head: 
Face about seven-eighths as long as broad; inner margins of eyes approx- 
imately parallel, eye length about six-sevenths the distance between 
them at level of antennal insertion; as viewed directly from in front, 
distance from posterior ocelli to margin of vertex a little over half as 
great as distance between them; clypeus evenly, coarsely, and sparsely 
punctate with sparse white pubescence and basal fringe of brownish 
hairs; frons bare except for long, sparse, brown hairs, closely and rather 
coarsely punctured, the punctures nearly contiguous. Thorax: Posterior 
elevated portion of pronotum short laterally, nearly absent medially; 
mesoscutum rather densely covered with very short pubescence which 
nealy obscures integument as viewed from the side and is interspersed 
with a few long brownish hairs; tibial scopa dense, recumbent, white, 
slightly brownish on top; mid tibial spur about ten times as long as 
broad, slightly arcuate, smoothly tapering to a point apically, with 
about nine teeth, the apical six separated by more than their lengths, 
apical one equidistant from nearest tooth and spur’s apex. Fropodeum: 
Enclosure coarsely and irregularly carinate throughout. Abdomen: 
First three tergites distinctly punctured, first one medially, next two 
basally with punctures separated by little or no more than one puncture 
width; all tergites except first and last with distinct, complete, white 
hair bands; abdominal pubescence brownish except in hair bands and 
anal fimbria where it is ferruginous with an orange tinge; apical tergite 
with median longitudinal carina. Iloloiype and allotype: Mammoth 
Lakes, Mono Co., California, elevation 9000 ft., July 22, 1936, (G. E., 
R. M. Bohart). Faratypes: 1 male, 1 female, same place as holotype, 
July 26, 1033, (R. M., G. E. Bohart); 2 males. Big Flat, Coffee Creek, 
Trinity Co., Calif., June 20, 1934, (G. E. Bohart); 1 male, Weott, Hum- 
boldt Co., Calif., June 3, 1936, (E. C. Van Dyke); 1 male, 1 female, 
Goldlake, Sierra Co., Calif., July 14, 1921, (C. L. Fox); 2 males, 4 
females, Lake Tahoe, Eldorado Co., Calif., June 19, 1936, (R. M. 
Bohart); 1 male, Yosemite Valley, Marispoa Co., Calif., July 8, 1921, 
(E. C. Van Dyke); 1 male. Mill Valley, Marin Co., Calif., May 2, 1936, 
(C. L. Fox); 1 female, El Portal, Mariposa Co., Calif., May 18, 1938 
(R. M. Bohart); 1 male, 2 females, Giant Forest, Tulare Co., Calif., 
July 21, 1923, (C. L. Fox); 1 female, Mono Lake, Mono Co., Calif., 
(G. E. Bohart); 15 males, Mineral King, Tulare Co., Calif., on Phacelia, 
(R. M. Bohart); 4 females, 1 male, McKenzie Ridge, Lane Co., Oregon, 
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July 20, 1909, (J. C. Bridwell); 1 male, Timberline Lodge, Mt. Hood, 
Oregon, July 23, 1937, (E. C. Van Dyke); 11 males, 8 females, Jenny 
Lake, Grand Teton Nat. Park, Wyoming, June, 1941, on Phacelia, 
(G. E. Bohart); 4 males, 6 females, Logan, Utah, June 12, 1947, on 
Phacelia, (G. E. Bohart); Three females collected by the author on 
Bogacheil Mtn., Mt. Olympus Nat. Park, Wash., August 4, 1938, on 
Phacelia are apparently trochantera but are a little darker than usual 
in color. 

The series from which this species was determined shows slight 
variations in number of antennal hairs, in length of the process of the 
fifth stemite, and in degree of metallic color on the face. The females 
vary somewhat in size and as to amount of abdominal pubescence and 
completeness of hair bands. 

This is related to mulleri (Ckll.) from which it can be separated by 
the produced trochanter of the male. No constant character with 
which to distinguish the females was discovered. » 

Dufourea vandykei n. sp. 

Male , — Length about 9 mm., length of anterior wing 5.2 mm.; 
pubescence wholly pale; integument black, without tinge of blue, green, 
or copper; body elongate. Head: Face a little less than five-sixths as 
long as broad; eyes very slightly diverging below, their length about 
tl^ee-fourths the distance between them at antennal insertion; face, 
viewed directly from in front, with distance from lateral ocelli to vertex 
margin about two-thirds the distance between them; distance from 
antennal socket to clypeus nearly two-thirds socket diameter; clypeus 
concealed by dense, white, reclining hair tuft, extending beyond clypeus 
for distance equal to clypeal length; supra-clypeal area also concealed, 
its lateral margins with hair becoming long, grey, more erect; punctures 
of frons rather coarse, dense, separated by less than one puncture width 
except along inner eye margins, and near ocelli; antenna of moderate 
length, not reaching beyond tegula; scape swollen, three-fifths as broad 
as long; flagellar segments, seen from above, slightly longer than broad, 
the second somewhat longer than first or third, two-thirds as broad as 
long, the first four entirely black, roughened; entire flagellum with a 
single row of thick, white, sensory hairs, bent at right angles near their 
middles, a little shorter than flagellar width, usually two in number per 
segment, six on first, four on second, third; maxilla with stipes shorter 
than hind tibia, no longer than eye; galea three times as long as broad, 
pointed apically ; maxillary palpus three-fourths as long as stipes, first 
segment three times as long as broad, as long as second, one-third its 
length longer than last, nearly twice as long as any of others; labial 
palpus only half as long as mentum, first segment about seven times as 
long as broad, distinctly longer than second maxillary, as long as next 
three labial together which axe sub-equal. Thorax: Mesoscutum rather 
dull, moderately coarsely, closely punctured, pimctures averaging a 
little more than one ptmeture width apart, surface moderately densely 
clothed with long, white hair; wings clear with slight yellowish tinge, 
first transverse cubital vein offset from first recurrent by half its own 
length; posterior wing with eight hamuli; legs not conspicuously modi- 
fied; fore femur swollen along its outer side, half as broad as long, nearly 
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as thick as broad, with but few scattered hairs; mid tibia with short, 
rather close hair; hind tibia slightly broadened subapically, two- 
sevenths as broad as long, with pubescence shorter than tibial breadth; 
metatarsi each about four times as long as broad; succeeding segments 
as long as or longer than broad. Propodeum: Enclosure shining, 
sparsely, rather coarsely, evenly carinate, the carinae not attaining 
posterior margin of enclosure, about twenty in number. Abdomen: 
Tergites coarsely, closely punctured, summit of first, apical thirds of 
others with punctures somewhat more than one puncture width apart, 
tergite bases more closely punctate; impressed apical tergite borders 
clear, nearly colorless; tergal pubescence scanty, forming weak hair 
bands laterily, pale at centers of tergites; apical tergite with narrow, 
longitudinal, median, glabrous line; depressed areas of stemites strongly 
defined; second with sub-lateral, sub-apical swellings; third, fourth each 
with a pair of sublateral, apical booklets and a dense apical pubescent 
band; fifth transversely swollen along the apical margin which is evenly 
emarginate; sixth with a broad, raised, meian longitudinal, testaceous, 
minutely pubescent area, as broad as long, with lateral margins con- 
verging strongly towards a flame-shaped apical projection, which is 
nearly concealed by a long, dense, white hair tuft; posterior apis of 
seventh very broad, flat, rounded apically, writh apical yellow hair tufts 
half as long as arms; terminal projection of eighth basally broadened, 
narrowest at middle, becoming imperceptibly broader at apex where it 
is one-fourth as broad as base. 

Female , — Length about 8 mm., length of anterior wing 5.1 mm.; 
pubescence wholly pale; integument black as in male; body robust. 
Head: Face four-fifths as long as broad; eyes approximately parallel, 
very slightly divergent below, their length three-fourths as ^eat as the 
distance between them at antennal insertion; face, viewed directly from 
in front, with distance between posterior ocelli over twice that from one 
to vertex margin; distance from antennal socket to cl 3 ^eus about haH 
socket diameter, distance between sockets over twice as great as their 
diameters; clypeus short, covered with white pubescence, with about 
twenty large, scattered punctures; hairs of frons almost all white, 
surface coarsely, moderately densely punctured, but separated by at 
least one of their diameters along inner eye margins and a broad band 
in front of ocellar triangle; antennal flagellum dull brown above on 
apical six segments. Thorax: Posterior lateral angle of pronottim with 
dense white hair pad; raesoscutum moderately finely, rather sparsely 
punctured, punctures of densest areas along anterior margin separated 
by about one puncture width, of remainder by two or three ; mesonotum 
sparsely covered with short, fine hairs interspersed with fewer long, pale 
ones; terminal bristles of fore, mid tibiae testaceous; mid tibial spur 
testaceous, straight, evenly tapered to a point, with about nine fairly 
prominent teeth on apical half, numerous very fine ones on basal half; 
tibial scopa rather sparse, pale with gre 5 dsh hairs on dorsal margin. 
Propodeum: Enclosure shining, posterior third smooth, remainder with 
about twenty coarse, straight carinae with clearly visible interspaces. 
Abdomen: Tergites well puncttired, summit of &st, basal halves of 
others with punctures separated by about or little more than one 
puncture width; impressed, apical tergite borders pale testaceous; 
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pubescence of first four tergites short, scanty, forming sparse hair bands 
laterally, covering rather denser ones under tergite borders; median 
hair of fifth tergite brown; anal fimbria testaceous. 

Holotyfe, allotype, 20 male paratypes: Westgard Pass, Inyo Co., 
Calif., June 3, 1937, from Sphaeralcea ambigua (J. W. Johnson, N. W. 
Frazier, E. C. Van Dyke, C. D. Michener). Other paratypes include: 
2 males, 3 females, near Kearsarge, Inyo Co., Calitf., May 25, 1937 
(E. C. Van Dyke); 2 males. Lone Pine, Inyo Co., Calif., and one male, 
Keeler, Inyo Co., May 22, 1937 (E. Gehrhardt); 2 males, Mazourka 
Canyon, Inyo Co., Calif., elevation 6000 feet, on Sphaeralcea ambigua, 
May 23, 1937; 1 male, Chocolate Mountains, Riverside Co., Calif., 
Apnl 4, 1937 (E. G. Linsley); 1 male, Yermo, Calif., April 4, 1940 
(Evemham). 

The specimens in this series vary somewhat as to density of puncta- 
tion and as to hair color which tends to become yellowish on some. 

This species has no close relatives. Probable affinities can be 
traced to the echinocacti Timb. group. It differs strongly, however, 
in the possession of sternal booklets, lack of leg modifications, and a 
broad head. 


Dufourea pectinipes n. sp. 

Male . — Length about 6 mm., length of anterior wing 4 mm. ; pubes* 
cence white except for some brown clypeal hair; integument dark with 
bluish, greenish reflections; body elongate. Head: Face distinctly 
longer than broad; eyes converging slightly below, distance between 
them at antennal insertion a little greater than their length; face, 
viewed directly from in front, with distance between lateral ocelli about 
twice that from one to posterior vertex margin; distance from antennal 
socket to cl3npeus nearly as great as socket diameter; clypeus nearly half 
as long as broad, with mixed brown, white sparse hairs, not concealing 
integument; frons well roimded, rather strongly bluish, non-reticulate, 
mostly with punctures much less than one puncture width apart; 
antenna long, reaching beyond tegula, flagellar segments smoky dark 
brown to black, without distinct rows of sensory hairs, the second seg- 
ment somewhat longer than first, a little shorter than third, the first 
three wholly roughened, elevated above on apical halves; scape a little 
more than twice as long as broad; maxilla with stipes slightly longer 
than hind tibia; galea nearly as long as stipes, over five times as long as 
broad; maxillary palpus as long as stipes, not quite attaining tip of 
labial, first segment four times as long as broad, subequal to fourth, 
slightly longer than fifth or sixth, three-fourths second or third which 
are half as long as second labial; labial palpus longer than mentum, first 
segment eight times as long as broad, equal to second, twice the third, 
nearly four times the fourth. Thorax: Mesoscutum coarsely, moderately 
closely punctate, punctures on average separated by distinctly less than 
one puncture width, no closer laterally except on anterior margin; area 
between punctures shining, non-reticulate; surface of mesonotum with 
short, sparse, pale pubescence; wings clear but somewhat yellowish, with 
dark veins, ^e first transverse cubital vein contiguous with first recur- 
rent; posterior wing with five to six hamuli; legs somewhat deformed, 
modified; fore tibia slightly swollen, with broad, prominent terminal 
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booklet directed at right angles to tibial axis; mid tibia swollen, its 
greatest breadth somewhat beyond middle where it is half as broad as 
long, its apex with two concealed, short, dorsal bristles, a long curved 
median booklet, a ventral clump of five or more stout, yellowish bristles; 
hind tibia nearly four times as long as broad, outer stirface shining, very 
sparsely haired; fore, hind metatarsi four times as long as broad, mid 
one three times; second to fourth fore tarsal segments broader than long. 
Propodeum: Enclosure closely, slightly irregularly carinate, becoming 
smooth on apical lateral comer; imaginary line drawn transversely 
through center cutting about thirty carinae. Abdomen: First three 
tergites rather strongly punctured, punctures separated by little less 
than one of their diameters on summit of first, anterior halves of sec- 
ond, third; abdominal pubescence brown, very short, sparse, not form- 
ing distinct hair bands; apical impressed tergite borders testaceous to 
clear; third stemite with low, lateral swelling but no distinct booklet; 
fourth with sub-apical, sub-lateral booklet and with apical margin 
evenly convex between lateral emarginations; fifth with low, imthick- 
ened, median swelling on apical half; sixth with broad, median, longi- 
tudinal, glabrous, convex, pale band, defined laterally by groove, the 
band extending apically to form a broadly flame-shaped, pointed pro- 
jection, about equal in length to band of stemite proper, the projection 
not crowned with dense hair tuft except at apex, the laterd margins 
with long hairs; seventh with posterior arms as broad basally as their 
basal ventral flaps, tapering evenly from bases to narrow, apical, diag- 
onal truncations, the apical portions slightly thickened, with long apical 
hairs becoming short along lateral margins; apical projections of eighth 
basally broadened, narrowest at middle, expanding almost imper- 
ceptibly towards apex which is one-third basal breadth. 

Female. — Length about 5 mm.; length of anterior wing 3.7 mm.; 
pubescence brownish to whitish; integument dark with dark blue 
metallic reflections (some violet on abdomen); body robust. Head: 
Pace slightly longer than broad; inner eye margins parallel; eye length 
as great as distance between them; face viewed from front with post- 
occllar distance less than ocellar diameter; area laterad, posterior to 
posterior ocellus well rounded; distance from antennal socket to clypeus 
about equal to socket diameter; cl 3 q)eus one-half as long as hind meta- 
tarsus, with semi-crect brown hair; frons closely, coarsely punctured, the 
punctures much closer than one puncture width apart, even close to 
ocelli; flagellum dull yellowish brown above on last eight segments; 
galea beyond maxillary palpus as long as hind tibia, maxillary palpus 
somewhat longer. Thorax: Dorsal surface closely, coarsely punctured 
as the frons; pubescence rather short, erect, gray to brownish; fore and 
mid tibiae each with an outer apical fringe of curved testaceous spines; 
hind wing with six hamuli. Propodeum: Enclosure closely, coarsely, 
somewhat irregularly carinate, a straight line drawn transversely 
across the middle cutting about twenty-five carinae. Abdomen: Ter- 
gites uniformly, rather strongly punctured, the first with punctures of 
disk averaging from one to two puncture widths apart; apical tergite 
borders pale testaceous, not at all hidden by sparse, testaceous hair 
fringes; anal fimbria testaceous. 

Holotype and 2 male paratypes: Tuolumne Co., California, elevation 
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3500 feet, Jvine 9, 1938, from Mimulus layneae, (R. M. Bohart). Allo- 
type: OaMiurst, Madera Co., California, May 19, 1942, from Mimulus, 
Two male paratypes: Shingletown, Shasta Co., Calif., June 2, 1941, from 
Mimulus, (C. D. Michener). 

One of the paratjrpes and the allotype have a distinct offset between 
the first transverse cubital and first recurrent veins. The males are 
otherwise quite similar. 

The male of this species resembles D. •oersatilis Bridwell in many 
details and must be related in spite of the fact that versatilis was de- 
scribed as a separate genus {Mimulapis) and has generally been separated 
by later authors. The female resembles versatilis somewhat (par- 
ticularly in the mouthparts) but also seems to be related to D bernardina 
(Michener), from which it can be distinguished at once on the basis of its 
long galea, glossa, and palpi. 

Dufourea longiceps n. sp. 

Male, — Length about 7 mm., length of anterior wing 4.9 mm.; 
pubescence almost entirely white; integument black without tinge of 
blue, green, or copper; body elongate. Head: Pace five sixths as broad 
as long; eyes converging slightly below, distance between them at 
antennal insertion a little less than eye len^h; face, as viewed directly 
from in front, with space between posterior ocelli about twice that 
from one to posterior vertex margin; distance from antennal socket to 
cl 3 rpeus distinctly greater than socket diameter; face of clypeus markedly 
convex, crowned with long, white, reclining pubescence, continuing on 
supraclypeal area, bounded laterally by fringe of long, dark, brown hair; 
frons above antennal scapes with long sparse hair, its surface non- 
reticulate, coarsely, moderately densely punctured, punctures separated 
on average by more than one puncture width along inner eye marpns 
and laterad to posterior ocelli, about or somewhat closer than one width 
otherwise; antenna long, reaching beyond mesoscutum, flagellum almost 
imperceptibly clavate, first segment fotar-fifths as broad as last, slightly 
longer tlian broad, three-fourths as long as second which is no longer 
than succeeding segments which are each two-thirds as broad as long 
seen from above; flagellum yellow above and on outer side beyond 
middle of first segment, the segments glabrous except for usual uniform 
microscopic pubescence, with rough areas on upper surface beyond 
second segment confined to small, raised, apical rings; scape nearly 
three times as long as broad with mostly long, white hairs, few short 
dark ones; maxilla with stipes slightly longer than hind tibia, one-third 
its length longer than eye; galea three times as long as broad, less than 
half as long as stipes, narrowly rounded apically; maxillary palpus nine 
tenths as long as stipes, first segment four times as long as broad, two 
thirds as long as second, little longer than any of remaining segments 
which are subequal; labial palpus about three fourths as long as stipes, 
first segment nearly ten times as long as broad, as long as next three 
combined, the last two subequal, each two thirds as long as second. 
Thorax: Mesoscutum coarsely, rather uniformly punctate, punctures 
mostly about one width apart; punctures of mesoscutellum a little more 
separate; mesonotum covered with moderately long, sparse white 
pubescence, some shorter hair, especially laterally; wings clear hyaline, 
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practically without greyish or yellowish tinge, veins, stigma nearly 
black, first transverse cubital vein separated from first recurrent by its 
own length; legs not conspicuously modified; mid tibia with two stout, 
testaceous bristles on apical fourth of posterior margin in addition to 
normal tibial bristle; fore metatarsus beyond stridulus, mid metatarsus 
at least four times as long as broad, succeeding segments longer than 
broad; hind tibia over four times as long as broad, densely covered, 
especially apically, with white pubescence no longer than tibial width; 
hind metatarsus broadened, about half as broad as long, succeeding 
segment produced posteriorly, as broad as long, remaining segments 
longer than broad. Propodeum: Enclosure strongly, closely, somewhat 
irregularly carinate, straight transverse line drawn through mid^e 
cutting about twenty-five carinae, the vertical posterior portion thrown 
into transverse carinae. Abdomen: Tergites with uniformly spaced, 
coarse punctures, those of first four averaging a little more th^ one 
puncture width apart; apical impressed margins of tergites apically 
clear on first three, mostly dark on others; tergal pubescence scattered, 
sparse, forming distinct hair bands only laterally, that of middles of third 
to fifth; tergites dark; third and fourth stemites each with a pair of 
sub-lateral, small, blunt, scarcely curved booklets, distant from apical 
mar^, second to fifth approximately truncate apically; sixth with a 
median, longitudinal, raised, impunctate, glabrous area on basal third, 
its sides converging posteriorly, its surface elevating on posterior half of 
segment to form a glabrous, thom-like ridge, dropping abruptly from 
its apex posteriorly just before stemite apex which bears a minute 
raised point; posterior arms of seventh broad basally, less than twice as 
long as their basal ventral flaps, their apices sharply pointed, with short 
hairs, their inner margins straight; apical projection of eighth with long, 
lateral hair fringe, narrowest part one third the distance from apex 
where it is half as broad as at apex or base. 

Female . — ^Length about 7 mm., length of anterior wing 5 mm.; 
pubescence largely pale; integument black as in male; body rather 
robust. Head: Face longer than broad by distance behind ocelli; inner 
eye margins approximately parallel, distance between them at antennal 
insertion a little greater than eye length; median ocellus distinctly 
posterior to eye; face, as viewed directly from in front, with distance 
between lateral ocelli about twice that from one of them to posterior 
margin of vertex; clypeus produced, strongly convex, with a few scat- 
tered pimctures of large and small size, with basal fringe of black h^s 
which continue along sides of supra-clypeal area, inner eye margins, 
surface of frons; middle of supra-clypeal area, antemial scapes, inter- 
scapal area with mostly pale hair; frons rather coarsely punctured, the 
punctures sparse along inner eye margins, about one puncture width 
apart over rest of frons, except latero-posteriorly where they are more 
close, coarse; antennal flagellum dull yellowish brown above on apical 
three fourths. Thorax: Elevated posterior portion of pronotum distinct 
laterally but almost obsolete medially; mesoscutum coarsely, uniformly 
punctate, the punctures mostly separated by about one of their diame- 
ters; mesoscutellar punctures more separate medially; mesonotum 
sparsely covered with mostly dark brown to black, short and moderately 
long hairs; apical bristles of fore, mid tibiae testaceous, frequently with 
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black tips; mid tibial spur testaceous, straight, about fifteen times as 
long as broad, the basal half without distinct teeth, the apical half with 
only about five teeth which are reclining, rather fine; tibi^ scopa rather 
dense, arising from tibia at more than a fifty degree angle, white except 
for coarser, shorter, darker hairs at base and along upper margin. 
Propodeum: Enclosure completely, rather coarsely, ^ closely, evenly 
carinate, the median carinae tending to converge posteriorly, the poster- 
ior margin with several transverse carinae; a straight line drawn through 
middle of enclosure cutting about twenty carinae. Abdomen: Tergites 
rather coarsely punctured, punctures of first, apical halves of next two 
mostly two of their diameters apart, those of basal fourth of second, 
third closer but finer; tergal pubescence very sparse, hair bands generally 
confined to lateral margins or to bases of tergites; pubescence at middle 
of tergites mostly short, dark; anal fimbria dark sooty brown. 

Holotype, — ^Wildrose Canyon, Panamint Mts., Inyo Co., Calif., 
May 27, 1937, from Phacelia, (C. D. Michener). Allotype and one 
paratype female: Same as for holotype. 

This can be placed with the same group as novae-angliae (Robt.) 
and monardae (Vier.) but is not very close to either of them: It is 
easily separated by its mostly pale pubescence, yellow antennae, color- 
less wings, and absence of lateral swellings on the sixth stemite of the 
male. 


Dufourea afasciata n. sp. 

Male. — Length about 12 mm., length of anterior wing 8 mm.; 
pubescence mostly pale on head, thorax, mostly black on abdomen; 
integument jet black with no tinge of blue, green, or copper. Head: 
Pace distinctly longer than broad; eyes converging slightly below, 
distance between them at antennal insertion slightly less than eye 
length; face, viewed directly from in front, with distance between 
posterior ocelli no greater than from one of them to posterior vertex 
margin; frons between eyes and between posterior ocellus and upper eye 
margin depressed; distance from antennal socket to cl 3 peus greater 
than socket diameter; clypeus with abundant, long, semi-depressed, 
yellowish white hair not entirely concealing integument; supra-clypeal 
area strongly convex, carinate medially; frons between eye, scape with 
abundant long, fine, pale hairs; frons moderately finely, unevenly 
punctate, the punctures very fine, close just anterior to impunctatc 
area in front of ocelli, coarser, separated by a puncture width along 
inner margins of eyes, very sparse just posterior and laterad to lateral 
ocellus; interpunctural areas mostly reticulate, otherwise roughened; 
antenna very long, reaching beyond base of abdomen, the flagellar 
segments yellow above and on outer side, swollen sub-apically, glabrous 
except for usual uniform, microscopic pubescence, over twice as long as 
broad, the last shorter than any except first, the second three times as 
long as broad, unswollen, the first black, only slightly longer than broad 
as seen from above; maxilla with stipes distinctly longer than hind tibia 
or eye; galea over four times as long as broad, over half as long as stipes, 
rounded apically; maxillary palpus longer than stipes, the first segment 
nearly half as broad as long, about two-thirds as long as second which is 
slightly longer than third, one-fourth its length longer than fourth or 
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fifth, about as long as sixth; labial palpus with segment one about six 
times as long as broad, one-fourth its length longer than second or third, 
twice as long as fourth, as long as second maxillary palpal segment. 
Thorax: Mesonotum rather dull, moderately closely, coarsely punctured, 
the punctures, except at middle, mostly somewhat less than one puncture 
width apart, surface densely clothed with greyish white, mostly long 
hairs which partially conceal the integument even from dorsal view; 
mesepistemum densely clothed with long pale hairs; wings clear, with 
rather strong tinge of smoky yellow; first transverse cubital vein offset 
from first recurrent by less than half its own length; posterior wing with 
about fourteen hamuli; legs greatly swollen and modified; coxae, 
trochanters normal; fore femur slightly swollen sub-basally on inner 
side; mid femur with inner side tremendously enlarged, causing the 
segment to be shaped like a semicircular glabrous plate; hind femur 
swollen, strongly concave beneath, inner margin of the concavity 
forming a high, sharply carinate ridge which is produced backward 
toward the coxa as a long, fiat, spine-like process; fore tibia greatly 
swollen, two-thirds as broad as long, its posterior margin with a deep, 
sub-apical, semi-circular notch cradling proximal end of tibial spur 
which is produced proximally, distally; mid tibia with a strong hump 
near the middle of its outer ventral side, the hump as broad as long, 
bounded distally by a large, semi-circular notch close to tibial apex 
which overhangs metatarsus; mid tibial spur four times as long as 
broad; hind tibia two-thirds as broad as long, its dorsal margin shs^ly 
carinate, its ventral outer side near base with a compact row of long, 
dense black hairs which extend distally onto base of a long, curved, 
spinular process, bounded distally by a compact row of long white hairs; 
fore metatarsus nearly half as broad as long; mid metatarsus one-third 
as broad as long, its outer side polished, glabrous, its margins curved, 
twisted; hind metatarsus greatly expanded, about three times as long 
as fore one, nearly half as broad as long, its outer side concave, obscured 
by fine, exceedingly dense, pale hair becoming coarse, black on dorsal 
margin; second to fourth fore tarsal segments considerably broader 
than long. Fropodeum: Horizontal portion of enclosure twice as long as 
metanotum, strongly but evenly carinate, the carinae mostly separating 
anteriorly, their number on the median half more than forty. Abdomen: 
Tergites entirely black, pubescence coarse, black, not forming hair 
bands; on tergites four to six, mostly pale, but fine on one to thr^; 
tergal punctures entirely setigerous, uniformly, rather densely covering 
surface, except for posterior borders; fourth stemite depressed mediaUy, 
densely hairy laterally, with a broad, flat, truncate lobe at apex bemng 
a short terminal hair fringe; fifth reduced to a transverse band with a 
strong, median transverse fold, the sub-lateral apical margin with a 
pair of booklets modified into broad, flat, tooth-like structoes; sixth 
with a broad, median, slightly elevated, shining area, exten^g apically 
to form a transverse roughened ridge which is bounded apically by the 
flat, depressed, broad base of an apically thickened, raised sternal 
projection twice as long as its greatest breadth; posterior arms of 
seventh obsolete, replaced by their greatly enlarged, thickened, ventral 
basal flaps, apical projection of eighth about five times as long as broad, 
medially carinate, broader sub-apically than apically, with lateral 
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margins densely haired, those of sub-apex bearing long, backward 
curled, golden pile. 

Female . — Length about 11 mm., length of anterior wing 7.5 mm.; 
pubescence black except for dorsum of thorax; integument jet black; 
body moderately robust. Head: Pace slightly longer than broad; inner 
eye margins nearly parallel, distance between them at antennal inser- 
tion about as great as eye length; face, viewed directly from in front 
with distance between posterior ocelli a little greater than from one to 
posterior vertex margin; distance from antennal socket to clypeus equal 
to socket diameter; clypeus rather long, truncate apically, with a few 
large scattered punctures; supra-cl 5 rpeal area with a strong, median 
longitudinal ridge, very finely ptmctured; frons imevenly, rather finely 
punctate, very closely, nearly contiguously punctate medially but 
coarsely, sparsely so along inner eye margins; antennal flagellum black. 
Thorax: Elevated posterior portion of pronotum nearly as prominent 
medially as laterally; mesoscutum dull, closely, rather coarsely punctate 
anteriorly, more sparsely medially and posteriorly, punctures mostly 
about one puncture width apart, the inter-punctural areas distinctly 
reticulate; mesoscutellum sparsely punctate, the punctures mostly two 
or more of their diameters apart; mesonotum with surface densely cov- 
ered by long, greyish white pubescence nearly concealing integument; 
terminal booklets of fore, mid tibiae black, stout; mid tibial spur fer- 
ruginous, straight, a little more than six times as long as broad, with 
over twenty teeth on apical three-fourths; tibial scopa coarse, jet 
black, dense, concealing integument. Prof odeum: Horizontal portion 
of enclosure twice as long as metanotum, strongly but evenly, rather 
closely carinate, a straight line drawn transversely from center of 
enclosure cutting at least twenty carinae. Abdomen: Tergum finely 
reticulate, entirely jet black, punctures obsolete or minute, setigerous; 
pubescence of last four tergites coarse, black, of first two somewhat 
finer, partially pale; white hair bands confined to bases of segments, 
scarcely visible even with abdomen extended; anal fimbria black; 
apical tergite with strong median carina. 

Holotype: Shasta Springs, Shasta Co., Calif., June 16, 1920, 
(C. L. Fox); Allotype: Prospect, Oregon, June 20, 1924, (C. L. Fox); 
Paratypes: 3 males, 3 females. Trinity Co., Calif., May 16 to 18, 1934, 
from Trifolium, (G. E. Bohart) ; 3 males and 1 female, same data (E. C. 
Van Dyke); 1 male, Hanson’s Resort, Jefferson Co., Oregon, July 29, 
1929, (E. C. Van Dyke). 

Despite the grotesque characters of this species, available specimens 
show no significant variation. 

This belongs with D. spinifera (Viereck) in an aberrant group called 
Cryptohalictoides by Viereck. The female lacks the conspicuous white 
abdominal hair bands characteristic of D. spinifera and the male differs 
in details of the fore and hind tibiae. Both sexes have more finely 
carinate propodea. 

Dttfourea dentipes n. sp. 

Male . — ^Length about 12 mm., length of anterior wing 7.6 mm.; 
pube^ence mostly black; integument almost entirely jet black with 
occasional very faint reflections of blue or copper on head; body robust. 
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Head: Pace a little over three-foxirths as long as broad; eyes strongly 
diverging below, their length two-thirds the distance between them at 
antennal insertion; face, viewed directly from in front, with ^stance 
between posterior ocelli no greater than from one of them to posterior 
margin of vertex; posterior ocelli cut by imaginary line drawn between 
upper eye margins; distance from antennal socket to cl3rpeus about half 
socket diameter; clypeus sparsely pubescent, with mostly black hairs 
basally, mixed black, white apically, surface closely punctured, the 
apical margin strongly convex; supra-clypeal area with a low tubercle 
near cl3peal margin just laterad to antennal socket; frons moderately 
finely, closely punctured, punctures anterior to oceUi mostly separated 
by much less than one pimcture width, those in concave area lateral to 
ocelli and behind median ocellus sometimes separated by one or more 
puncture widths; interpunctural areas reticulate; antennae of moderate 
length, about reaching tegulae; flagellum black, slightly clavate, three- 
fourths as broad at base as at apex, all segments longer than broad but 
only slightly so except second, last; outer, under side of flagellar seg- 
ments three to eight each with a row of black hairs, never more than ten 
in number per segment, bent at their middles, the longest two-thirds 
flagellar width, those of segments seven, eight short, inconspicuous; 
scape at least three times as long as broad; maxilla with stipes shorter 
than hind tibia, no longer than eye; galea three times as long as broad, 
rounded apically; maxillary palpus extending two segments beyond 
galea, about half as long as stipes, the first segment two and one-half 
times as long as broad, as long as second, about twice as long as any of 
remaining; labial palpus as long as first four maxillary palpal segments 
together, the first six times as long as broad, over twice as long as 
second, first two as long as first two maxillary palpal segments, last two 
together three-fourths as long as first Thorax: Mesoscutum evenly, 
rather finely, closely punctured, the ptmetures nearly contiguous and 
interpunctural areas roughened, surface rather densely pubescent with 
numerous short pale hairs obscured by long black ones; win^ rather 
strongly stained with grey, yellow, the first transverse cubital vein 
nearly contiguous with first recurrent; legs somewhat swollen, mod- 
ified; fore metatarsus, tibia with numerous short white hairs in additoin 
to the long black ones; apical tooth of mid tibia short, straight, blunt; 
second, third tarsal segments of fore leg about as long as broad, fourth 
broader than long; hind trochanter with inner side produced subapically 
into a rounded hump, causing the segments to be slightly broader than 
long; hind femur swollen but not broadened; hind tibia considerably 
broadened, with subapical ventral tooth, the segment a little less than 
three times as long as broad, its pubescence nowhere more than half as 
long as tibial breadth; hind metatarsus nearly four times as long as 
broad, following segment nearly twice as long as broad, the penultimate 
as broad as long. Propodeum: Enclosure dull, minutely wrinkled, 
appearing granular, the wrinkles transverse on posterior margin. 
Abdomen: Tergites strongly reticulate but nearly impunctate, the 
punctures separated by many puncture widths and generally setigerous; 
apical tergite borders black; bases of tergites, when expo^d, with short 
white hair fringes; apical tergite with well differentiated, median, 
glabrous, wrinkled area encompassing entire tergite breadth on apical 
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half, its terminus weakly emarginate; second stemite broadly swollen 
just basad to middle; third, fourth with rather strongly convex apical 
margins, sharp, inwardly directed, prostrate booklets sub-laterally 
about one-third distance from apex to base; fifth nearly truncate 
apically; sixth with median, shining, glabrous, depressed, triangular 
area situated at base of broad, elevated, median area of sternite, with 
surface bearing dense, short pubescence, its sides rounding in sharply 
at sub-apex of stemite proper, then extending posteriorly to form a 
bi-lobed, flat, but laterally carinate, projection which is broader than 
long, nearly as long as middle of stemite proper; posterior arms of 
seventh slightly narrower basally than their basal ventral flaps, broadly 
rounded apicaUy, provided with lateral hair tufts; apical projection of 
eighth basally broadened, narrowest along middle half, broadened 
apically to twice narrowest width, not more than one-fourth basal width. 

Female. — Length about 10 mm., length of anterior wing 7.6 mm. ; 
pubescence almost entirely black; integument entirely jet black; body 
robust. Head: Face three-fourths as long as broad, eyes diverging 
below, their length three-fourths the distance between them at antennal 
insertion; face, as viewed directly from in front, with distance between 
posterior ocelli no greater than from one to posterior vertex margin; 
distance from antennal socket to cl 3 T)eus about half socket diameter; 
anterior margin of clypeus strongly rounded, surface coarsely punc- 
tured, punctures averaging about one of their diameters apart, sub- 
later^ basal comer with triangular, impunctate, brownish callosity; 
labrum with polished disk sharply pointed apically; supra-clypeal area, 
cheeks with few short whitish hairs; frons moderately coarsely, quite 
densely punctured, punctures nearly contiguous except along lower, 
inner eye margins and on slightly concave area laterad to posterior 
ocelli where they are more separate; interpunctural areas reticulate; 
antennal flagellum black. Thorax: Posterior lateral angle of pronotum 
with pale pubescence; mesoscutum densely, uniformly pimctured, 
punctures rather fine, separated by much less than one puncture width, 
occasionally sub-contiguous, surface with marginal greyish pubescence, 
otherwise with complete but sparse, long black pubescence; apical 
bristles of fore, mid femora black or fumose; mid tibial spur about ten 
times as long as broad, straight, entirely dark reddish brown, with 
twelve teeth, basal three very small, apical three broad, separated by 
more than their lengths; tibial scopa dense, coarse, black, appressed. 
Propodeum: Enclosure satiny, entirely covered with minute longitudinal 
carinae; imaginary line drawn through middle cutting nearly one 
hundred. Abdomen: Tergites reticulate, nearly impunctate, the punc- 
tures fine, setigerous, separated by many puncture widths according to 
density of pubescence; impressed apical tergite borders black; elevated 
ba^s of tergites, when extended, with very short but complete white 
hair fringes, tergal pubescence otherwise black, not forming hair bands; 
anal fimbria black. 

Eolotype: Easting’s Natural History Reservation, Santa Lucia Mts., 
Jamesburg, Monterey Co., Calif., May 24, 1938, (C. D. Michener), 
AUoiype: Bass Lake, Madera Co., Calif., June 9, 1937, (B. E. White). 
Paratypes: 23 males, 5 females, same place as holot 3 q 3 e. May 14, 22, 24, 
25, 1938, from Cdlochortus, Stachys, (C. D. Michener); 2 males, same 
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locality as allotype, June 8, 193S, (Carl T. Sierra) ; 1 female, Santa Paula, 
Ventura Co., Calif., May 22, 1936; 1 male, Mt. Hamilton, Santa Clara 
Co., Calif., April 26, 1913, (J. C. Bridwell); 1 female. Marsh Creek 
Springs, Contra Costa Co., Calif., May 12, 1937, (G. E. Bohart) ; 2 males, 
Northfork, Madera Co., Calif., June 7, 1933, (B. E. White); 1 male, 
Mokelumnc Hill, Calaveras Co., Calif., March 5, 1893, Q. C. Bridwell); 
1 female, Palo Alto, Calif,, May 19, 1940, (E. S. Ross). 

There is no significant variation in the type series. In some speci- 
mens the propodeum appears granulose unless examined carefully. 
This is a very distinct species, probably belonging to the mai^ra (Ckll.) 
group which includes dilatipes Bohart, campanulae (Ckll.), and probably 
calochorti (Ckll.). The male can be easily recognized by its sixth stemite 
which has a bilobed process and by the tooth on the hind tibia. 

Dufourea dilatipes n. sp. 

Male— Length, about 9 mm. ; length of anterior wing 7 mm. ; integu- 
ment intensely jet black, dull, reticulate; pubescence mostly black to 
dark brown; body robust. Head: Pace thirteen-fifteenths as long as 
broad; eyes strongly divergent below, their length less than two-thirds 
the distance between them at antennal insertions; face, viewed from in 
front, with postocellar distance greater than distance between posterior 
ocelli; area laterad to posterior ocelli depressed; distance from antennal 
socket to cl 3 rpeus two-thirds socket diameter; cl 5 rpeus nearly flat, gently 
rounded at apical margin, punctured as frons, covered with erect blaxi 
hair but with pale brown ones on margin; punctures of frons in general 
less than one puncture width apart but much sparser in areas in front 
of and laterad to ocelli and behind eyes; antenna short, not reaching 
beyond tegula, black to dark brown; scape two and one-half times as 
long as broad; flagellum with underside, especially basal half, with 
numerous straight pale hairs, not confined to rows, about one-fourth as 
long as flagellar, width, thirty or more on basal segments; maxilla with 
stipes as long as hind tibia; galea two-fifths as broad as long; maxillary 
palpus four-sevenths as long as stipes, the first segment nearly half as 
broad as long, as long as second, one-fourth its length longer than any 
of remaining segments; labial palpus slightly longer than first four 
maxillary palpal segments, the first about twice as long as second which 
is a little longer than third or fourth. Thorax: Mesoscutum rather 
finely punctured, the marginal areas with ptmetures from one to two 
punctme widths apart, the central disk shining, with punctures from 
three to five widths apart; mesoscutal pubescence long, dark brown, 
erect; mesoscutellar and mesepistemal pubsecence hoary froni some 
angles; wings slightly yellowish, the first transverse cubital vein con- 
tiguous with first recurrent ; legs expanded and especially the hind ones 
strongly modified; fore, mid tibiae thickened, about two-fifths as broad 
as long; fore metatarsus slightly more than twice as long as broad; hind 
trochanter produced posteriorly into triangul^ lobes; hind femur 
globose, five-eighths as broad as long; hind tibia nearly three-fourths 
as broad as long, broadly truncate apically, with rather short pubes- 
cence; hind metatarsus over three times as long as broad, succeeding 
segments as broad as long, produced posteriorly. Propodeum: Enclosure 
finely nigocarinatc laterally, rather coarsely rugose medially, appearing 
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granular posteriorly. Abdomen: Tergites reticulate, with numerous very 
fine, setigerous punctures; tergites five and six with complete subapical 
hair bands; third and fourth stemites each with a pair of sublateral 
recurved hooMets near the apical margin; fourth with a flat, down- 
curved, median, apical, triangular projection; fifth deeply emarginate 
apically, the emargination nearly truncate; sixth with a median polished 
plate, broader than long and a heavy, black, rudder-like, median, apical 
projection, laterally clothed with long black hair; posterior arms of 
seventh greatly expanded and thickened apically, clothed with wooly 
grey-brown pubescence; posterior projection of eighth downcurved, 
with a heavy apical knob twice as broad as base; genitalia with gono- 
stylus and gonocoxite slender, merged together. 

FewoZe.— Length 9 mm.; length of anterior wing 6 mm.; integument 
and pubescence as in male but with short basal white hair fringes on 
abdomen; body robust. Head: Shape of face as in male but more 
rounded in profile, with longer, less flattened cl 3 ^eus, and shorter 
postocellar space; clypeus, median to apical tubercles, with less than 50 
rather coarse punctures; facial punctation otherwise similar to male; 
antenna colored as in male; facial pubescence entirely black, long. 
Thorax: Punctation and pubescence similar to male; wing with first 
transverse cubital vein offset from first recurrent by one-tted its own 
length; legs heavy with pubescence black basally to brown and golden 
on tarsi; mid tibial spur with fine close set teeth; tibial scopa dense, 
black. Propodeum: Enclosure appearing finely granular laterally and 
feebly, irregularly carinate mediaUy. Abdomen: Tergites with numer- 
ous tiny, setigerous punctures; subapical black hair bands sparse and 
complete only on tergite five; tergite bases with short white hair bands, 
hidden medially except on tergite four which is extended; anal fimbria 
sooty brown to black. 

Holotype, allotype, 2 male and 2 female paratypes: Two Medicine 
Lodge, Glacier National Park, Montana, July 6, 1938 (E. C. Van 
Dyke) ; 2 female and 9 male paratypes. Lake St. Marys, Glacier National 
Park, Montana, July 7 and June 1, 1938, and July 3, 1930 (all E. C. 
Van Dyke) ; 2 male and 5 female paratypes, Waterton Lakes Nat. Park, 
Alberta. July 11, 1923, (E. H. Strickland). 

The type series shows variation in the propodeum, the sculpturing 
varying from rugose medially to feebly carinate and the lateral areas 
varying from finely carinate to granular. One male has considerable 
white hair on the cl 3 rpeus. 

This belongs to the D. maura (Ckll.) group but may be distin- 
guished from rekted species in both sexes by the sculpturing of the 
propodeum and in the male by the peculkr leg development. 



NEW OR INSUFFICIENTLY-KNOWN CRANE-FLIES 
FROM NEW CALEDONIA! 

(Diptera: Tipulidae) 

Part I 

CHARLES P. ALEXANDER, 

Amherst, Massachusetts 

The major island of New Caledonia, southernmost of the Melanesian 
Islands, lies in the Pacific Ocean about 875 miles east of ^eensland, 
Australia. It has a length of 248 miles, with an average width of 31 
miles, including an area of 8548 square miles, or slightly larger than 
Massachusetts. 

The fibrst crane-flies to be collected on New Caledonia were secured 
in 1928 by Professor and Mrs. T. D. A. Cockerell. A few scattered 
specimens were taken during the succeeding five years but the first 
important collection was one made by Dr. F. X. Williams in 1940 
(Alexander, C. P. New or little-known Tipulidae from New Caledonia 
(Diptera). Proc. Hawaiian Ent. Soc., 12:235-244; 1945). During the 
second World War many American troops were stationed on the island 
for vaiying periods of time and as a result of the interest of two ento- 
mologists, Mr. Charles F. Remington and Mr. John C. Herron, a large 
and representative series of the Tipulidae of the island became avaU- 
able. These were discussed in detail in a major paper that is still 
unpublished (Alexander, C. P. The crane-flies of New Caledonia 
(Diptera, Tipulidae). Trans. Royal Ent. Soc. London; in press). After 
this latter report was submitted for publication, still further specimens 
of these flies have become available, chiefly through the diligent efforts 
of Monsieur Louis R. Garrigou. Most of these latter specimens have 
been taken at relatively low altitudes on Mont Mou, in the southern 
part of the island, near Paita. I am very deeply indebted to Monsieur 
Garrigou for his appreciated efforts to make known the evidently rich 
Tipulid fauna of New Caledonia. All types of the novelties described 
at this time are preserved in my personal collection of these flies. A 
few further specimens are in the United States National Museum, col- 
lected by Mr. Wilfred Crabb, and sent to me for naming through the 
interest of Dr. Stone. 

In the major paper above cited a total of 24 generic and subgeneric 
groups in the Tipulidae were recorded from New Caledonia. At this 
time I am adding six further generic and subgeneric groups, as follows 
(the asterisk indicates that the group is new to the island) : 

*Dolichopeza Curtis. 

Limonia Meigen; *subgenus Discobola Osten Sacken. 

*AustroUmnophila Alexander. 

*Rhabdomastix Skuse. 

Erioptera Meigen; *subgenus Meterioptera Alexander. 

*Toxorhina Loew; *subgenus Ceratoch&ilus Wesche. 

^Contributionfrom the Entomological Laboratory, University of Massachusetts. 

lar 
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It may be regarded as certain that intensive collecting will add 
further generic groups to the island list, as at present known. In the 
United States National Museum (Lot 42-3133) there is a specimen of 
Conosia irrorata (Wiedemann), labelled ‘‘New Zealand; New Cale- 
donia?— in airplane. Honolulu No. 23,632.” This widespread fly has 
not been recorded from New Caledonia, New Zealand or the Hawaiian 
Islands, yet is regional (Fiji; eastern Australia; New Guinea). 

Genus Phacelodocera Enderlein 

Phacelodocera margaritae Alexander 
Phdtacrocera margaritae Alexander; Trans. Royal Ent. Soc. London (in press). 

Allotopoiype, 9, Mont Mou, New Caledonia, altitude 900 feet, 
April, 1947 (L. R. Garrigou). 

Female . — Length about 33 mm. ; wing 24 mm. ; antenna about 5.5 mm. 

Characters as in the male, differing in the structure of the antennae. 
Antennae 15-segmented; flagellar branches much shorter than in the 
mde, the longest not exceeding three times the length of the segment; 
first flagellar segment with a single branch, subequal to the segment, 
placed beyond midlength; flagellar segments two to nine, inclusive, each 
with two basal branches but without the third branch of the male sex; 
branches slightly unequal, the outer about one-third to one-half longer 
than the inner and slightly stouter; outer four segments simple, or the 
first (flagellar segment ten) with a swelling or protuberance on outer 
face; terminal segment about one-half longer than the penultimate. 
Ovipositor with the valves elongate, the cerci very slender, much 
exceeding the hypovalvae. 

Genus Dolichopeza Curtis 
Dolichopeza (Dolichopeza) austrocaledonica sp. n. 

General coloration of mesonotum yellowish brown with three darker 
brown praescutal stripes; anterior vertex narrow; wings with a brownish 
tinge, stigma oval, darker brown; Sc\ preserved; Rs very short, lying 
far distad, beyond the level of the other elements of the anterior cord ; 
r-m strongly arcuated; cell Mi deep; nircu about its own length before 
the fork of M; cell 2nd A relatively broad; male hypopygium with the 
outer dististyle long and narrow, nearly five times as long as the greatest 
width. 

Male. — Length, about 8 mm.; wing, 9 mm.; antenna (to end of 
segment seven) 4 mm. 

Frontal prolongation of head dark brown; palpi black. Antennae 
relatively long, as shown by the measurements; scape, pedicel and first 
flagellar segment brownish yellow, the remainder of flagellum dark 
brown; flagellar segments long-cylindrical, with scattered unilaterally 
arranged verticils, the longest a trifle more than one-third the length of 
the segment ; antennae broken at end of seventh segment. Head brown ; 
anterior vertex relatively narrow, a little less than twice the diameter 
of the scape. 

Pronotum brown. Mesonotal praescutum with the ground yellow- 
ish brown, with three darker brown stripes that are only a little darker 
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than the grotmd; scuttim brownish yellow, the lobes patterned with 
brown; scutellum dark brown, parascutella paler; me^otergite paler 
yellowish brown, the pleurotergite still more yellowed. Pletira more 
yellowed dorsally, the ventral portion, also involving the posterior 
coxae, infuscated. Halteres with the stem pale, knob infuscated. Legs 
with the fore and middle coxae paler than the posterior pair; trochanters 
yellow; remainder of legs broken. Wings with a brownish tinge, cell 
Sc a trifle more yellowed; stigma oval, darker brown, occupying the 
space between Rs and vein i? 2 ; veins brown. Venation: Sci preserved, 
at the extreme tip of 5^2; Rs very short, lying far distad and simulating 
a crossvein, l 3 H[ng just distad of the level of the tip of Scii r~m strongly 
arcuated to subangulate at near midlength; cell Mi deep, nearly three 
times its petiole; m-cu about its own length before the fork of M; cell 
Md A relatively broad. 

Abdomen feebly bicolored, the broad bases and apices of the individ- 
ual segments dark brown, the intermediate part more reddish brown or 
yellow; subterminal segment more uniformly dark brown; hypopygium 
brownish yellow. Male h 3 rpopygium with the outer dististyle rel- 
atively long and slender, the length nearly five times the greatest width, 
the entire surface with relatively few long black setae. Inner dististyle 
with the beak a flattened pale blade, the tip obtuse; lower beak black- 
ened, even broader and more obtuse. 

Habitat: New Caledonia. Holotype, cf , Mont Mou, altitude 900 
feet, February, 1947 (Garrigou). 

In its venation, particularly the distal position of Rs, the present fly 
is more like certain Papuan species of the subgenus, all of which have 
cell Bnd A very narrow. In general appearance it somewhat resembles 
the Australian Dolichopeza (Dolichopeza) longifurca Skuse and D. 
(D.) palliditarsis Alexander, which differ in the venation and in the 
structure of the male hypopygium. The genus had not been recorded 
from New Caledonia. 


Genus Limonia Meigen 

Subgenus Discobola Osten Sacken 
Limonia (Discobola) caledoniae sp. n. 

Size large (wing, male, over 16 mm.) ; mesothorax chiefly black, the 
praescutum brownish yellow with four brownish black stripes on the 
posterior portion; both the femora and tibiae black with a subterminal 
yellow ring; wings brownish fulvous, patterned with darker brown and 
yellow, the latter chiefly as series of dots along the veins; costal fringe of 
short setae from small blackened tubercles; abdominal segments bicol- 
ored; male hypopygium with the terete oval, its caudal border convex. 

AfaZe.— length, about 13 mm.; wing, 16.5 mm. 

Rostrum and palpi black. Antennae black, the pedicel a trifle more 
testaceous; flagellar segments long-oval. Head brownish black, sparsely 
pruinose; anterior vertex reduced to a narrow strip; head narrowed 
behind. 

Cervical region blackened. Pronotum brown, variegated with 
brownish black, with a sparse yellow pollen. MesonotaJ praescutum 
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obscure brownish yellow, with four brownish black stripes, the inter- 
mediate pair more intense, restricted to slightly more than the posterior 
half of the sclerite and only a little longer than the lateral stripes; 
anterior and lateral praescutal borders darkened; posterior sclerites of 
notum black, the centers of the scutal lobes vaguely more brightened; 
central portion of scutum and base of scutellum more brownish black, 
opaque; mediotergite paler at proximal end. Pleura black, the stemo- 
pleurite somewhat paler. Halteres black, the base of stem narrowly 
pale. Legs with the fore and middle coxae black, the tips narrowly yel- 
low; posterior coxae with the outer half yellowed; trochanters obscure 
yellow; femora brown, the base slightly paler, apex and a subterminal 
ring narrowly yellow, enclosing a broader black anteapical annulus; 
tibiae brownish black with a narrow yellow subterminal ring, the black- 
ened apex even narrower; tarsi brownish black; claws with a single 
tooth; setae of legs relatively short. Wings with a strong fulvous brown 
tinge, variegated with darker brown and yellow areas; the brown pattern 
includes large costal areas alternating with subequal yellow ones, the 
third dark mark ocelliform, at the fork of Sc; vein Cu with a brown seam 
in cell Af, broken by yellow dots; remaining veins with series of yellow 
dots, at ends of veins jRa to Af 4 , inclusive, appearing as delicate marginal 
semicircles; anterior prearcular field obscure yellow; veins brown, those 
in the anterior fields of the wing alternating with yellow sections in the 
brightened portions. Costal fringe of short setae from small blackened 
tubercles. Venation: Sci ending shortly before the fork of R$, Soz near 
its tip; Rs strongly arcuated at origin; free tip of Sci joining J?n .2 at 
nearly a right angle; vein deflected strongly caudad near tip, ending 
close to wing apex; cell 1st M 2 elongate, irregular in outline, m being 
about one-third as long as the angulated basal section of Ms] m-cu 
shortly before fork of M; supernumerary crossvein in cell 1st A gently 
sinuous, more than twice the distal section ol vein 2nd A. 

Abdominal segments bicolored, the apical third of each dark brown 
or brownish black, the basal portion obscure yellow, becoming more 
brownish yellow on the outer segments; lateral borders of segments more 
narrowly darkened; hypopygium yellow. Male hypopygium with the 
tergite oval in outline, with both the caudal and cephalic borders con- 
vexly rounded. Basistyle with the ventromesal lobe large, applied to 
the entire mesal face of the style, near the outer end on latcrcJ portion 
with a low secondary tubercle. Dorsal dististylc a very gently curved 
black rod, its tip acute. Ventral dististylc relatively small, without 
evident rostral spines, Gonapophyses appearing as double paired 
blades on either side of the slightly longer aedeagus, the inner blade 
more slender on its outer portion. 

Habitat: New Caledonia. Holotype, cf, Mont Mou, altitude 900 
feet, June, 1947 (Garrigou), 

Limonia {Discobola) caledoniae is entirely distinct from the more 
than 20 species of the subgenus so far made known. In some regard 
it st^gests jL. (D.) ampla (Hutton) and L. (D.) dohrni (Osten Sacken), 
of New Zealand, but the resemblance is not at all close. The subgenus 
had not been recorded from New Caledonia. 

At this time I am re-naming a preoccupied species in this same sub- 
genus: Limonia {Discohola) gihherina nom. nov.; for L, (D.) gibber a 
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Edwards, 1923, of New 2fealand; nec L, {Dicranomyia) gibber a Alex- 
ander, 1916. {Discobola gibbera Edwards; Trans. N. Z. Inst., 54: 286; 
1923. Dicronomyia gibbera Alexander; Trans. Amer. Ent. Soc., 6-7 ; 
1916.) 


Genus Helius St. Fargeau 
Helius (Helius) aphrophilus sp. n. 

General coloration of thorax dark brown; rostrum unusually long, 
approximately one-third the remainder of body; legs black, the tarsi 
paler; wings with a faint grayish tinge, restrictecfiy patterned with 
brown. 

Male, — ^Length, excluding rostrum, about 5.5-6 mm.; wing, 6-7 
mm.; rostrum about 1.8-2 mm. 

Female, — Length, excluding rostrum, about 7.5-8 mm.; rostrxim 
about 2-2.2 mm. 

Rostrum elongate, black throughout. Antennae black, short; basal 
flagellar segments oval, the outer ones passing through elongate-oval to 
cylindrical; verticils slightly longer than the segments. Head black; 
anterior vertex narrow, subequal to the diameter of scape. 

Thorax almost uniformly dark brown; vestiture of praescutal inter- 
spaces elongate but scattered. Halteres infuscated, the extreme base of 
stem yellow. Legs with the coxae dark brown; trochanters a little paler; 
remainder of legs black, the tarsi paling to light brown or brownish 
yellow. Wings with a faint grayish tinge, restrictedly patterned with 
brown, as follows: A spot at origin of Rs and another more basad in cell 
R at near one-third the length of cell; stigma; very narrow seams over 
cord and outer end of cell 1st tip of vein Rz] wing tip less evidently 
darkened; veins brown. Venation: Sc long, Sci ending a short distance 
before fork of Rs, Scz longer than Sci; r-m subequal to or a little longer 
than the basal section of R^^z; cell 1st M 2 small, pentagonal, much 
shorter than the veins beyond it; ntrcu at or close to the fork of M; cell 
2nd A relatively wide. 

Abdominal tergites dark brown; stemites brown with posterior 
borders obscure yellow; subterminal segments more unifomly pale; 
hypopygium with the basistyles obscure yellow, the remainder dark 
brown. Male hypopygium with the basistyle unarmed. Outer dis- 
tistyle relatively short and straight, the tip very indistinctly bifid. Inner 
dististyle longer, stout, the outer fourth somewhat more narrowed, the 
outer margin with several strong tubercles that bear strong setae. 
Gonapophyses with the lower apical angle extended into a long straight 
spine. 

Habitat: New Caledonia. Holotype, cf, Mont Mou, altitude 900 
feet, December, 1946 (Garrigou), AUotopotype, 9 , pinned with type. 
Paratypot 3 /pes, several cfc?, December, 1946, to March, 1947 (Gar- 
rigou); paratypes, cf 9, St. Louis, altitude 1100 feet, December 2-30, 
1945 (Herron), hanging on under faces of wet rocks in cascades and 
rapids of stream and on stones near waterfalls; c? 9 , near La Foa, 
February 26-April 25, 1945 (Remington). 

The only other regional species having the rostrum elongate is 
Helius {Helius) neocaMonicus Alexander, which is readily told by the 
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larger size and the unpattemed wings. The present fly seems to prefer 
wet boulders near waterfalls and rapids, whence the specific name. 

Genus Austrolimnophila Alexander 
Austrolinmophila garrigoui sp. n. 

General coloration brownish black, patterned with yellow; legs 
black, both the femora and tibiae very narrowly ringed with yellowish 
white, the tarsi paling to obscure yellow; wings strongly infuscated, with 
a conspicuous pattern of still darker brown, these latter areas bordered 
by cre^-yellow; Rs square and short-spurred at origin; m-cu at near 
two-thirds the length of cell 1st abdomen brownish black, the 
segments ringed posteriorly with pale. 

Female, — Length, about 9 mm.; wing, 9.5 mm. 

Rostrum brownish black; palpi black. Antennae (female) short; 
scape and pedicel black, the former pruinose; basal three flagellar seg- 
ments yellow, the remainder black; flagellar segments becoming long- 
cylindrical, with elongate verticils that exceed the segments. Head 
brown, more or less yellow poUinose. 

Pronotum brown, somewhat darker on the sides. Mesonotal prae- 
scutum black with two intermediate light brown stripes that are sep- 
arated by a shiny black capillary vitta, the sublateral stripes and lateral 
border blackened; scutum light brown, each lobe variegated with brown- 
ish black spots; scutellum blackened basally, more pruinose on posterior 
border; postnotimi black, heavily gray pruinose; a capillary dark central 
vitta on the rnediotergite. Pleura and pleurotergite with the ground 
obscure brownish yellow, conspicuously patterned with black, including a 
complete dorsal stripe, the broad bentral stemopleurite, and a broken 
intermediate stripe appearing on the dorsal stemopleurite and again on 
the ventral pleurotergite. Halteres long and slender, dusky, the base of 
stem and apex of knob whitened. Legs with the coxae black, more or 
less pruinose basally, the tips whitened; fore coxae with the extreme 
base again black; trochanters brownish yellow; femora black, obscure 
yellow basally, with three narrow rings of yellowish white, these rings at 
near one-third, two-thirds and the tip, respectively; tibiae black, sim- 
ilarly with three narrow yellowish white rings, involving the base and 
tip and a similar annulus at near one-fifth the length; tarsi brownish 
black, paling into obs^e brownish yellow. Wings with the ground 
strongly infu^ated, with a conspicuous pattern of darker brown, all 
these areas ringed with cream-yellow to produce a handsome pattern; 
the d^k marks include four in the prearcular field; at arculus, extending 
anteriorly to C; origin of Rs, extending from C almost to M; a band at 
cord, extending from C back to Af, more narrowed behind; seams over 
outer end of cell 1st Afa, m-cu, Ra, fork of Afi+a, and at ends of all 
longitudinal veins; two further dark areas in cell 2nd A, at base and at 
near inidlength; veins yellow in the brightest fields, elsewhere becoming 
brownish yellow and finally dark brown in the patterned portions. 
Venation: Rs square and short-spurred at origin; JRa+m about one-half 
longer than the basal section of R^; JRi+a about three times R 2 ; cell Mi 
nearly twice its petiole; m-cu at near two-thirds the length of cell 
1st M 2 ‘ 
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Abdomen brownish black, the posterior borders of the segments 
ringed with pale, very narrowly so on the tergites, more broadly so on 
the stemites. Genital shield black, valves of ovipositor hom-yellow. 

Habitat: New Caledonia. Holotype, 9, Mont Mou, altitude 900 
feet, February, 1947 (Garrigou). 

This beautiful and exceptionally distinct crane-fly is named for the 
collector, Louis Robert Garrigou, who has added materially to our 
knowledge of the Tipulidae of New Caledonia. Superficially the fly 
suggests certain species of Epiphragma in Tropical America, while being 
quite dissimilar to the two species of this latter genus so far discovered 
in New Caledonia. There is no trace of the supernumerary crossvein in 
cell C, characteristic of all species of Epiphragma, The genus Aus- 
trolimnophila is new to the island list. 

Genus G3moplistia Westwood 

Gynoplistia (Paralixnnophila) neocaledonica Alexander 

Gynoplistia (Paralimnophila) neocaledonica Alexander; Proc. Hawaiian Ent. Soc., 

12: 240-242, figs. 4, 8; 1945. 

2 9 9, Mont Mou, New Caledonia, altitude 900 feet, March, 1947 
(Garrigou). 

Gynoplistia (Paralimnophila) caledonica sp. n. 

Mesonotal praescutum fulvous in front, brown behind, the surface 
more or less pruinose; antennal flagellum brownish yellow; femora yel- 
low, with two narrow dark brown rings, both subterminal; tibiae 
yellow, the apex narrowly brownish black; wings whitish subhyaline, 
restrictedly patterned with medium brown, the areas restricted to the 
vicinity of the veins; cell jRs sessile or very short-petiolate. 

Male, — Length, about 12 mm.; wing, 10.5 mm. 

Rostrum dark gray; palpi brownish black; labial palpi obscure 
orange. Antennae with the scape brown, sparsely pruinose; pedicel 
paler brown; flagellum brownish yellow, the segments subcylindrical, 
slightly longer than the verticils. Head dark, heavily gray pruinose, the 
center of the posterior vertex and the occiput with a brown median spot. 

Pronotum light brown, sparsely gray pruinose; pretergites pale yel- 
low. Mesonotal praescutum in front fulvous, behind brown, more or less 
pruinose and patterned with still darker brown stripes, including a 
median vitta that is even more blackened and continues to the cephalic 
border of the sclerite; scutum infuscated; scutellum testaceous brown 
with a darker median vitta; mediotergite light gray, with a narrow more 
blackened central stripe; pleurotergite gray. Pleura yellow, including 
the dorsopleural membrane. Halteres uniformly yellow. Legs with the 
coxae pale yellow, sparsely pruinose; trochanters yellow; femora yellow, 
with two narrow dark brown rings, one nearly terminal, the other sub- 
apical, the two annuli separated by a much broader ground ring; tibiae 
yellow, the tips narrowly brownish black; tarsi yellow. Wings whitish 
subhyaline, restrictedly patterned with medium brown, as follows: A 
spot at origin of R$, with a second larger area in transverse alignment in 
cells Cu and 1st A; e. more basal spot in cell R; stigma and a complete 
seam crossing the wing, the stigma slightly darker; outer end of cell 
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1st M 2 ] spots at fork of Mi 2 and tips of veins jRs and Ra] veins yellow, 
darker in the clouded portions. Venation: Sc moderately long, Sci 
ending shortly before the fork of Rs, Sc 2 a short distance before the tip; 
Rs elongate, exceeding its anterior branch, cell jRs sessile or very short- 
petiolate; vein R%\^ and basal section of J ?6 interstitial or virtually so; 

short or obliterated by fusion of veins Rs and M 1 + 2 ; cell 1 st M 2 
rectangular; cell Mi subequal to or a little shorter than its petiole; m-cu 
about one-fourth its length beyond the fork of M. 

Basal abdominal tergite brownish black medially, the margins yel- 
low; succeeding tergites obscure yellow; a subterminal brownish black 
ring; h 37 popygium and preceding segment yellow. Male hjrpopygium 
with the tergite narrowed outwardly, its caudal margin very gently 
emarginate. Outer dististyle slender; inner style more or less mitten- 
shaped, the tip obtuse. 

Habitat: New Caledonia. Holotype, c?, Mont Mou, altitude 900 
feet, April, 1947 (Garrigou). 

Most similar to Gynoplistia (Paralimnophila) neocaledonica Alexan- 
der, differing conspicuously in the coloration of the antennae, legs and 
‘wings and in the venation. 

Gynoplistia (Gynoplistia) williamsiana Alexander 

Gynoplistia {Gynoplistia) williamsiana Alexander; Proc. Hawaiian Ent. Soc., 

12: 24^243, figs. 6, 9; 1945. 

This is apparently the commonest and most widely distributed 
member of the genus in New Caledonia. Conception, November 8~11, 
1944; Dumbea, October 14-29, 1944; Noumea, September 10, 1944 
(all Wilfred Crabb); United States National Museum. Mont Mou, 
altitude 900 feet, June, 1947 (Garrigou). 

Genus Rhabdomastix Skuse 
Rhabdomastix austrocaledoniensis sp. n. 

Size very small (wing under 3.5 mm.) ; mesonotal praescutum and 
scutum brownish yellow, heavily gray pruinose, the posterior sclerites 
and the pleura clearer yellow; legs brown; wings with a light grayish 
tinge, veins pale brownish yellow; no macrotrichia on Rs or its anterior 
branch; Sci ending about opposite three-fifths the length of Rs; distance 
on costa between JR 14.2 and % subequal in length to the latter vein; cell 
1st M 2 small. 

Sex? Length, about 2.7-2.8 mm.; wing, 3-3.3 mm. 

Specimens damaged by Corrodentia. Head brownish yellow. 
Mesonotal praescutum and scutum brownish yellow, heavily light gray 
pruinose; scutellum and postnotum clearer yellow; lateral border of 
praescutum and the pretergites yellow. Pleura yellow, in cases weakly 
more infuscated. Legs with the coxae and trochanters yellow; remain- 
d^ of legs brown. Wings with a light gray tinge, the costal border a 
trifle niore yellowed; veins pale brownish yellow. No macrotrichia on 
Rs or its anterior branch; relatively abundant coarse trichia on Rsy 
excepting ite base, and on distal ends of outer sections of veins If 1+2 and 
Jfs. Venation: Sci ending about opposite three-fifths the length of Rs; 
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222+3+4 about three times the slightly oblique to suberect vein Rt ] dis- 
tance on costa between 22 i +2 and Rt subequal in length to the latter 
vein; distal section of vein Jifi +2 gently arcuated at its base; cell 1st Mi 
small, about one-third as long as the <hstal section of vein M 1 + 2 ; m-cu at 
near one-third the length of cell 1st Mi. 

Habitat: New Caledonia. Holotype, Sex?, Mont Mou, altitude 1100 
feet, June, 1947 (Garrigou). Paratopoty^s, 2 fragment^ specimens. 

RJidbdomastix austrocaledoniensis is quite distinct from the relatively 
numerous species of the genus now Imown from Australia and New 
Zealand, being distinguished by the tmusually small size and by the 
venation and trichiation of the wings. This widespread genus had not 
hitherto been recorded from New Caledonia. 

Genus Erioptera Meigen 
Subgenus Meterioptera Alexander 
Erioptera (Meterioptera) Caledonia sp. n. 

Thorax brownish yellow, the pleura clearer yellow; basal fusion of 
flagellar segments apparently involving two segments; legs yellow, the 
outer tarsal segments blackened; wings grayish yellow; Sci very long, 
nearly equal to Rs; 222++!+ and .R 2+3 in oblique alignment; vein 2nd A 
very strongly sinuous on its outer fourth. 

Male. — Length, about 3.5 mm.; wing, 3.5-3.7 mm. 

Female. — ^Length, about 4 mm. ; wing, 4-4.2 mm. 

Rostrum yellow; palpi brownish black. Antennae with the scape, 
pedicel and basal flagellar segments yellow, the outer ones slightly 
darker; basal fusion of flagellar segments apparently involving two 
articles, the remaining ones oval, with long conspicuous verticils. Head 
obscure yellow. 

Thorax brownish yellow, the pretergites and pleura clearer yellow. 
Halteres with stem yellow, knob weakly darkened. Legs with all coxae 
and trochanters yellow; remainder of legs yellow, the outer tarsal seg- 
ments black. Wings grayish yellow, the prearcular and costal fields 
pale yellow; veins yellow, those comprising the cord slightly darker 
yellowish brown. Venation: Sci ending opposite the fork of Rs, Sci 
only a short distance beyond the origin of Rs, Sci thus very long, n^ly 
equal to Rs, the latter long; 223 + 3+4 in alignment with 223 + 3 , both oblique; 
m-cu just before the fork of M; vein 2nd A with the outer fourth strongly 
sinuous, running close to the wing margin. 

Abdominal tergites brown, the stemites and genital segment more 
yellowed. 

Habitat: New Caledonia. Holot 3 q)e, $, Mont Mou, altitude 900 
feet, February, 1947 (Garrigou). Paratopotypes, several d’ 9 , Febru- 
ary-June, 1947 (Garrigou). 

The present fly is most similar to Australian species, such as Eriop- 
tera (Meterioptera) illingworthi Alexander, differing in the small size, 
and in the details of coloration and venation. The subgenus Meteriop- 
tera is new to the island list. 
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Genus Molophilus Curtis 

Molophilus (Molophilus) vorax sp. n. 

Belongs to the gracilis group and subgroup ; general coloration dark 
brown; antennae short; wings with a weak dusky tinge; costal fringe 
(male) long and conspicuous; male hypopygium with the basistyle ter- 
minating in three lobes, the dorsal one a slender spine; outer dististyle a 
strongly sinuous rod; inner style more flattened, nearly parallel-sided, 
its lower apical angle produced into an acute blackened spine. 

Male, — ^Length, about 3 mm. ; wing, 3.5 mm. 

Rostrum and palpi dark brown. Antennae (male) short, if bent 
backward not attaining the wing root; scape pale, the remainder of 
organ dark brown; flagellar segments subcylindrical, with truncated 
ends, shorter than the longest verticils. Head dark brown. 

Thorax almost unifon^y dark brown, the sides of the praescutum 
and the pleura a trifle paler. Halteres with the stem darkened, nar- 
rowly pale at base, knob broken. Legs brownish yellow, with dark 
vestiture, the outer tarsal segments more darkened. Wings with a weak 
dusky tinge, the veins and macrotrichia darker brown. Costal fringe 
(male) long and conspicuous. Venation: Rt lying shortly distad of level 
of r-m; petiole of cell Mz a little more than twice the straight m-cu. 

Abdomen, including hypopygium, dark brown or brownish black. 
Male hypopygium with the mesal and ventral apical lobes of the basistyle 
fleshy, setiferous, the dorsal one a slender spine of nearly the same 
length. Two dististyles occupying the notch of the basistyle, the outer a 
strongly sinuous or sigmoid rod, its base thickened, the outer half or 
more extended into an elongate black spine. Inner dististyle a flat- 
tened parallel-sided rod, the lower apical angle produced into an acute 
blackened spine, the upper apical portion with microscopic appressed 
spinulae. Aedeagus stout at base, narrowed very gradually to the 
slender tip. 

Habitat: New Caledonia. Holotype, cf, Mont Mou, altitude 900 
feet, February, 1947 (Garrigou). Paratopotype, c?, on slide, March, 
1947 (Garrigou). 

The only other regional member of the group is Molophilus {Molo- 
pkilus) tartarus Alexander, which has the male hypopygium entirely 
different in structure. 


Genus Toxothina Loew 
Subgenus Ceratocheilus Wesche 
Toxorhina (Ceratocheilus) caledonica sp. n. 

Rostrum very long, much exceeding the wing; disk of mesonotum 
dark brown, the cephalic and lateral portions of the praescutum yellow; 
pleura yellow, striped longitudinally with brownish black; halteres 
yellow; legs dark brown; wings weakly tinged with brown, restrictedly 
patterned with corker brown, appearing as seams along the cord and 
elsewhere; anterior branch of Rs sinuous, relatively long; cell 1st Mz 
closed; abdominal tergites bicolored, dark brown, with a narrow obscure 
yellow crossband at near midlength of each. 
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Fma/e.— Length, excluding rostrum, about 9 mm.; wing, 6 mm.; 
rostrum, about 8.3 mm. 

Rostrum unusually long, as shown by the measurements, much 
exceeding the wing, black throughout. Antennae with the scape dark; 
remainder of organ broken. Head yellowish gray; anterior vertex with- 
out comiculus, relatively narrow, less than the dbameter of the rostrum; 
setae of vertex relatively numerous and strong, chiefly proclinate. 

Cervical region and pronotum brownish black. Mesonotal praescu- 
tum projecting strongly over the pronotum, the cephalic and lateral 
portions yellow, contrasting abruptly with the remainder of disk which 
is dark brown; posterior sclerites of notum similarly darkened, sparsely 
pruinose. Pleura whitish yellow, striped longitu(^ially with brownish 
black, the broadest and most conspicuous stripe dorsal in position, 
extending from the pronotum across the dorsal pleurites to the abdomen, 
passing through the root of the halteres; ventral stemopleurite less 
heavily infuscated. Halteres pale yellow. Legs with the coxae whitish 
yellow; trochanters brown; remainder of legs dark brown, the tarsi not 
or scarcely brightened. Wings with a weak brownish suffusion, the pre- 
arcular and basal costal area somewhat more yellowed; a relatively con- 
spicuous brown pattern, appearing as seams to Rs, cord, anterior 
branch of Rs, base of outer section of vein Ri and as a seam along Cu, 
chiefly in cell M; cells C and Sc more brownish yellow; veins brown, 
paler at wing base. Macrotrichia on outer radial and medial veins, 
sparse or lacking on Mt. Venation: Sci ending about opposite one-third 
the length of Rs, Sc 2 nearly opposite the origin; Rs more strongly 
arcuated than in most other regional species; anterior branch of Rs 
sinuous, relatively long; cell 1st .^2 closed, shorter than Mt; m-cu at or 
just beyond the fork of M; cell Snd A relatively wide. 

Abdomen with the tergites bicolored, dark brown, with a relatively 
narrow obscure yellow transverse band at near midlength, both base and 
apex darkened; stemites more uniformly pale yellow, the posterior 
borders narrowly margined with dark brown. Ovipositor with the 
genital shield dark brown; valves of ovipositor dark chestnut brown, 
very long, especially the slender nearly straight cerci. 

Habitat: New Caledonia. Holotype, 9, Mont Mou, altitude 900 
feet, March, 1947 (Garrigou). 

A very distinct species, readily told from others in New Guinea, 
Australia and New Zealand by the coloration of the body and wings. 
It is entirely different from the species next described. In its venation 
it is most like species such as Toxorkina (Ceratocheilus) australasiae 
Alexander but very distinct. Both the genus and subgenus were 
unrecorded from New Caledonia. 

Toxorhina (Ceratocheilus) juvenca sp. n. 

Mesonotum light brown, the posterior sclerites gray; head light 
gray ; legs brown, with black vestiture ; wings with a weak brownish tinge, 
unpattemed; Rs and basal section of vein Ri subequal in length; 
anterior branch of Rs longitudinal in position, sinuous, about twice as 
long as Rs; cell 8nd A very narrow. 
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Sex? Length, excluding rostrum, about 4.5 mm.; wing, 4 mm.; 
rostrum, about 4.2 mm. 

Rostrum brown throughout, exceeding the wing in length. Antennae 
with the scape and. pedicel yellow; flagellum broken. Head light gray; 
no comiculus; anterior vertex relatively broad, approximately four 
times the diameter of scape. 

Pronotum fulvous yellow. Mesonotum light brown, paling to 
fulvous at the produced cephalic end, the lateral praescutal borders 
pale; scutal lobes light brown, the remainder of mesonotum gray; 
posterior margin of scutellum and lateral portion of mediotergite 
brown. Pleura brownidi gray, the stemopleurite somewhat paler. 
Halteres with stem brown; knob broken. Legs with the coxae and 
trochanters light yellow; trochanters testaceous yellow; remainder of 
legs brown, with black vestiture. Wings with a weak brown tinge, 
unpattemed; veins dark brown. Venation: Sc short, Sci ending about 
opposite one-fourth to one-fifth the length of Rs, Sd opposite this 
origin; Rs subequal in length to basal section of R and only about 
one-h^ as long as its anterior branch, the latter longitudinal in posi- 
tion, sinuous; distance on costa between the tips of veins R 1+2 and Rt 
slightly greater than the length of Rs alone; cell 1st Mi subrectangular, 
Jlfs 44 sul^qual to vein m-cu shortly before the fork of M; cell 2nd A 
very narrow, striplike. 

Abdomen with basal segments brown, bordered by dark brown; 
outer segments broken. 

Habitat; New Caledonia. Holot 3 q)e, Sex? Mont Mou, altitude 900 
feet, April, 1947 (Garrigou). 

The present fly is readily told from the only other regional member 
' of the genus and subgenus, Toxorhina {Ceratocheilus) caledonica sp. n., 
by the small size and unpattemed wings, with all venational details 
distinct. 
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PROCEEDINGS OF THE FORTY-SECOND ANNUAL MEETING 
Chicago, niinois, December 27-30, 1047 


The Entomological Society of America held its forty-second annual 
meeting Saturday through Tuesday, December 27-30, 1947, in con- 
junction with the annual meeting of the American Association of 
Economic Entomologists and the American Association for the Advance- 
ment of Science. Headquarters for the Entomological meetings were in 
the Congress Hotel. Attendance for the two Entomological meetings 
was almost 500 and about 400 ^attended the Entomologists’ Banquet. 

The program presented at the four-day meeting follows: 

Saturday Momii^, December 27, 10:00 A. M. 

Registration of entomologists at entrance of Florentine Room. 

Saturday Afternoon, December 27, 1 :30 P* M. 

JOINT SESSION WITH TEACHING SECTION OP THE AMERICAN 
ASSOCIATION OP ECONOMIC ENTOMOLOGISTS . 

Dr. Alvah Peterson presided at the session and introduced President 
Metcalf, who announced the appointment of the following committees: 

Nominating Committee — ^A1 Boyce, R. E. Traub, H. B. Hungerford, 
Chairman. 

Resolutions Committee — B. D. Burks, P. A. Fenton, C. W. Sabrosky, 
Chairman. 


The following program was presented: 

What Constitutes Good Training in Entomology. 

Por the New Pields of Entomology C. W. Kearns 

Pot Teachers C. E. Mickel 

Por Re^lato^ and Quarantine Service E. R. Sasscer 

Open Discussion: Should a Standard for Training be Pormulated? 

Leader, R. C. Smith 

Methods of Teaching. 

Insect Toxicology W. M. Hoskins 

Apiculture V. G. Milum 

Adult Taxonomy H. E. Jacques 

Larval Taxonomy Alvah Peterson 

The Relationship between Teaching Loads and Experiment Station Work in 

Entomology Dwight Isely 


The Professional Placement of Entomology Graduate Students, 

J. T. Creighton 


Sunday Morning, December 28 

10:00 A. M.— JOINT MEETING WITH AMERICAN ASSOCIATION 
OP ECONOMIC ENTOMOLOGISTS 

President Metcalf called the meeting to order and introduced 
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Dr. E. N. Cory, President of the American Association of Economic 
Entomologists, who delivered his Presidential Address. 

At the end of this joint session, the two Societies met separately for 
the remainder of the morning. 

11:00 A. M.— GENERAL SESSION: EXPLANATION OF EXHIBITS 

President Metcalf opened the meeting, which consisted of an 
explanation of the various exhibits on display. 

1. Microbiological assay technique for the determination of vitamin and a min o 

acid content of insect tissues. Henry Devlin Thomas, North Park College. 

2. A new method of rearing Drosophila, A. C. Hodson and H. C. Chiang, Uni- 

versity of Minnesota. 

3. Material for larval studies. Alvah Peterson, Ohio State University. 

4. A convenient and satisfactory storage system for student reference collec- 

tions. R. L. Post, North Dakota State College. 

5. Entomolo^cal illustrations with the aid of a substage lamp and projection 

prism. R. L. Post, North Dakota State College. 

6. Equipment for using cockroaches in quantitative physiological studies. Jerre 

L. Noland and J. H. Lilly, University of Wisconsin. 

Description of the exhibits followed. The exhibits were extremely 
interesting and were left in place until Tuesday afternoon. 


Sunday Afternoon, December 28, 1 :30 P. M. 

GENERAL SESSION 
President Metcalf, Presiding 

1. Entomolomcal courses offered by United States colleges and universities. 

(10 min.} P. C. Stone, University of Missouri. 

2. A dust proof filing system for entomological publications (6 min.). J. Alex 

Munro, North Dakota State College. 

3. A preliminary r^rt on insects of Bficini Atoll (10 min.). A. C. Cole, Jr., 

University of Tennessee. 

4. Psychodidae Genitalia: terminology and study techniques (7 min., illus.). 

William F. Rapp, Jr., Doane College. 

6. Immature stages and biology of the mosquito, Megarhinus septentrionalis 
D. & K. (15 min., illus.). Osmond P. Breland, University of Texas. 

6. Terminology of braconid wings (10 min., illus.). Garland T. Riegel, Uni- 

versity oi Illinois. 

7. Breeding: of Aedes sollictans in abandoned rice fields in South Louisiana (16 

min., illus.). E. S. Hathaway, Tulane University. 

8. Recent investigations on the relationship of fruit flies infesting cherries in the 

West (10-16 min., illus.). S. C, Jones, Oregon State College. 

9. Ad^tations in fleas, with special reference to the aedeagus (15 min., illus.). 

Major Robert Traub, U. S. Army. 

10. Larval and pupal characters in Physonota (Chrysomelidae) (5 min., illus.). 

Milton W. Sanderson, Illinois Natural History Survey. 

11. Biological requirements for rearing cat fleas in the laboratory. Willis N. 

Bruce, Illinois Natural History Survey. 

12. Equipment for using cockroaches in quantitative physiological studies. Jerre 

L. Noland and J. H. Lilly, University of Wisconsin. 


Stmday Evening, December 28, 630 P. M. 

The Entomological Banquet was held in the Casino with Dr. Harlow 
B. Mills as toastmaster. At the end of the banquet, Dr. R. L. Patton 
gave a very interesting talk on “The Application of Radio-Active 
Elements to Entomology.** 
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Report of the Forty-second Meeting 

Monday Afternoon, December 29, 1 KX) P. M. 
PHYSIOLOGY SESSION 
J. Franklin Yeager, Presiding 

1. Insect vision; a review (15 min., illus.). L. J. Milne, University of New 

HaiMshire. 

2. The effect of temperature on the hatching of eggs of the northern walking 

stick (15 min., illus.). A. C. Hodson, University of Minnesota. 

3. Plant hormones (auxins) as a factor in the hatching of Aedes trivittatus (Coquil- 

lett) eggs (10 min., illus.). Albert Abdel-Malek, Ohio State University. 

4. Chemically induced transformations of orgm systems in insects (16 min., 

illus.). Dietrich Bodenstein, Medical Research Laboratory, Edgewood 
Arsenal, Maryland. 

5. The endocrinology of diapause in the Cecropia silkworm (16 min., illus.). 

Carroll M. Williams, Harvard University. 

6. Qualitative analysis of amino acids in insect blood (15 min., illus.). John J. 

Pratt, Jr., Cornell University. 

7. The microbiological assay oi Notonecta spg. (and other insects); quantitative 

determination of amina acid and vitamin content by use of Lactobacillus 
spp. (10 min., illus.). Henry Devlin Thomas, North Park College. 

8. Physiology of tracheal filling in Sciara (10 min,, illus.). Margaret L. 

Keister, National Institute of Health. 

9. Respiration of Phormia in relation to DDT (10 min., illus.). John B. Buck 

and Margaret L. Keister, National Institute of Health. 

10. A study of certain metabolic intermediates in the DDT poisoned housefly 

adult (15 nain., illus.). Paul A. Dahm, Kansas State College. 

11. The metabolic fate of DDT in the milkweed bug (10 min., illus.). William 

C. Ferguson, Pittsburgh Plate Glass Company. 

12. The influence of I^ania extract on the metabolism of the cockroach (10 min., 

illus.). G, A. Edwards, K. D. Roeder, and Euzabeth Weiant, Tufts 
College. 

13. The temperature coeflScients of DDT action (15 mm., illus.). H. Y. Fan, 

T. H. Cheng and A. G. Richards, University of Minnesota. 

14. Synopses in the insect nervous system (16 min., illus.). Kenneth D. Roeder, 

Tufts College. 

15. A ratio hypothesis pertaining to the biological action of poisons and drugs 

(10 min., illus.). J. Franklin Yeager, U. S. D. A., B. E. P. Q., and Sam C. 
Munson, George Washington University. 

16. Relationships between time lags and responses to temperature (15 min., 

illus.). Nellie M. Payne, American Cyanamid Company, Stamford, 
Connecticut. 

17. The action of DDT upon lipoidal films, W. M. Hoskins and A. Z. Fathy. 

18. Respiratory studies on homogenized insect tissues by means of the Warburg 

apparatus, (by title). Elsie L. Cole, University of Wisconsin. 

TAXONOMY SESSION 
E. Gorton Linsley, Presiding 

1. Static vs. <^amic nomenclature (15 min., illus.). Z. P. Metcalf, North 

Carolina State College. 

2. On citing distribution of North American Insects (10 min., illus.). J. C. 

Bradley, Cornell University. 

3. Considerations on the spider genus Dictyna Sundevall (10 min.). Sarah E. 

Jones, Texas State College for Women. 

4. The genus Cymatia (Corixidae-Hemiptera) (7 min., illus.). H. B. Hunger- 

ford, University of Kansas. 

5. The nomenclature of the orders of the Apterygota (15 min.). Charles L. 

Remington, Harvard University. 

6. Description of the larvae of some ruteline beetles with keys to tribes and 

genera (Scarabaeidae) (10 min., illus.). Paul O. Richter, University of 
Kentucky. 

7. Genitalic differences in the sawfly genus Periclista (Tenthredinidae) (10 min., 

illus.). Lewis J. Stannard, Illinois Natural History Survey. 

8. Whither nomenclature? (16 min.). Curtis W. Sabrosky, U. S. D. A., B. E. 

P. Q. 
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Monday Evening, December 29, 8:00 P. M. 

ANNUAL PUBLIC ADDRESS 

The Annual Public Address of the Entomolo^cal Society of 
America, by Dr. Alfred E. Emerson, University of Chicago, was on the 
subject, “Zoogeography of Termites.” 

Dr. Emerson illustrated his excellent address with a zoogeographic 
presentation of the known distribution of the various termite groups. 


Tuesday Morning, December 30, 9:00 A. M. 

JOINT SESSION WITH THE ECOLOGICAL SOCIETY OP AMERICA 
Orlando Park, Presiding 

1. A notable aggregation of Collembola (by title). Orlando Park, North- 

western University. 

2. Observations upon the ecology of the Phalangida of the Chicago area (10 

min., illus.). marie V. O^Brien, Chicago, Illinois. 

3. A preliminary analysis of llie response of centipedes to differential amounts of 

moisture (15 min., illus.). Stanley I. Auerbach, Northwestern University. 

4. The effect of different relative humidities on the development of the homed 

Passalus U® inhi., illus.). I. E. Gray, Duke University. 

6. Modal temperatures of the greenhouse whitefly Trialeurodes vaporariorum and 
its parasite Encarsia formosa (10 min., illus.). Thomas Burnett. 

6. Some relations of aqautic insects to plants of the genus Potamogeton (15 min., 

illus.). Clifford 0. Berg, University of Michigan. 

7. A bioli^cally annotated list of the Buprestidae of the lower Rio Grande Val- 

ley, Texas (15 min., illus.). George R. Vogt, Pharr, Texas. 

8. The zoogeoOTaphy of American Conopisthinae (Araneida: Ther.) (10 min.). 

Harriett E. Frizzell, University of Texas. 

9. Comparative population studies of the lon^tailed mealybug and its natural 

enemies on citrus (15 min., illus.). Paul De Bach, University of California. 

10. The seasonal occurrence of mayffies (Ephemeroptera) (12 min., illus.). Justin 

W. Leonard, University of Michigan. 

11. Notes on the distribution and ecology of the pseudoscoipions of Illinois (10 

min., illus.). C. Clayton Hoff, University of New Mexico. 

12. Ecology of the chiggers affecting man in the United States (Acarina, Trombi- 

culidae) (15 min., illus.). Dale W. Jenkins, Army Chemical Center, Edge- 
wood, Maryland. 

Tuesday Afternoon, December 30, 1 :30 P. M. 

BUSINESS MEETING 

President Metcalf called the meeting to order and asked for the 
report of the Secretary. 

REPORT OF THE SECRETARY 
Executive Committee Activities: 

President Metcalf nominated Mr. C. F. W. Muesebbck for membership on 
the Organizing Committee for the Congress of Tropical Medicine, to represent the 
Entomological Society of America. 

On March 26, President Metcalf appointed Professor R. W. Harned as a 
repx^entative of the Society to the organizing board of the American Ihstitute 
of Biological Sciences. 

On May 16, the Secretary served as delegate of the Society at the installation 
of George Dinsmore Stoddard as president of the University of Illinois. 

Twenty-four new members were elected to membership in the Society by 
mail ballot of the Executive Committee. 
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Annud Executive Committee Meeting: 

Convened on the evening of December 27 at 7:30, in joint session with the 
Executive Committee of the Association of American Economic Entomologists. 
Most of the material discussed was referred to later separate discussion. One 
item was agreed upon at that time, that the committee would recommend follow- 
ing the outline of meeting places adopted last year. The next meeting is there- 
fore planned for New York City during the second week of December. 

After this the Executive Committee continued with Society business. 

1. Thirty-three new members were elected as new members of the Society. 

2. The following members have resimed during the year: Otto Ackerman, 
W. C. Allee, Lawrence M. Bartlett, k. A. Blanchard, Clyde A. Dennis, 
Lorin Roy Gillogly, Anita Hoffman, John M. Hutzel, H. R. Jennings, E. T. 
Jones, S. Marcovitch, Arthur C. Mason, J. R. Parker, Prank M. Semans, 
Septima C. Smith, J. S. Stanford, I. B. Tarshis, Roy T. Webber, R. W. Wells, 
and Harley F. Wilson. The following members have been dropped from member- 
ship because of failure to pay dues or because they cannot be reached: Paul 
Anduze, Wm. R. Cobb, J. P. ICislanko, Jean Paul Picard, Merrill K. Riley, 
Philip ^roeder, J. K. G. Silvey, Vicente Velasco. 

3. The following were elected as Fellows of the Society: Floyd Andre, 
Richard Bohart, Melvin Griffith, M. H. Haydak, W. M. Hoskins, Clyde 
Kearns, A. B. Klots, John T. Medler, L. J. Milne, E. S. Ross, H. Ruckes, 
R. G. SoffMiEDER, 0. E. Tauber, and Wm. Tracer. 

4. The Society has suffered the loss by death of the following nine members: 
T. D. A. Cockerell, R. W. Glaser, V. R. Haber, J. S. Houser, W. S. Marshall, 
W. N. Nushawg, Philip A. Readio, A. G. Ruggles, Franklin Sherman, and 
H. H. Whall. 

5. The following were elected to fill the three vacancies of the Editorial 
Board: C. W. Sabrosky, M. W. Sanderson, and C. D. Michener. 

6. To fill the two vacancies in the Thomas Say Foundation for a period of 
two years, C. F. W. Muesebeck and Herbert H. Ross were renominated and 
elected. 

7. It was voted to contribute JIOO.OO to the support of Zoological Record. 

8. It was voted to assist the American Society of Naturalists with the 
financing of the Biologists* Smoker, as indicated m correspondence between 
Wilson S. Stone, Section of the ASN, and the Secretary of the Entomological 
Society. 

9. Nominations of the American Committee on Entomological Nomenclature 
were confirmed, naming P, W. Oman, C. D. Michener, and C. S. Walley, to fill 
three vacancies now existing in that Committee. 

10. Recommendations were made on reports of the Committee on Insect 
Physiology and the Joint Committee on History. These will be given at the 
time of presentation of these reports. 


Respectfully submitted, 

Herbert H. Ross, Secretary. 



164 


Annals Entomological Society of America [Vol. XLI, 


TREASURER'S REPORT 
December 2, 1946, to December 22, 1947 
Current Fund 


Balance on hand December 2, 1946 $2,357 .09 

Receipts 7,078 17 

Total $9,435 26 


EXPENDITURES 

Annals (five numbers) ; . ■ 

Expenses of the Secretary-Treasurer's office, including costs of Rich- 
mond meeting 

Travel expense 

Checks returned and bank charges 

To Zoological Society of London for Zoological Record 

To International Commission of Zoolo^cal Nomenclature 

To American Committee of Entomological Nomenclature 


$7,054.84 

282.85 

135.85 
27.01 

100.05 

50.05 

33.03 


Total. 


$7,683.68 


Permanent Fund 

Balance as of December 2, 1946 $4,596.23 

Interest and Bond coupons 16.44 

Liberty Bond 50.00 


Total $4,662.67 

Total Resources of SoaETv 

Balance in Current Fund $1,751.58 

Balance in Permanent Ftind 4,662.67 

Total $6,414.25 


Respectfully submitted, 

Herbert H. Ross, Treasurer, 

It was moved and seconded that the Treasurer’s report be adopted 
as read, subject to the approval of the auditing Committee. Motion 
carried. 


REPORT OF THE MANAGING EDITOR 

During the past year the amount of material received for publication in the 
Annals has been approximately what we coiald publish in a volume of reasonable 
size, hence there has been little opportunity to select and diversify the contents 
of Ihe issues and the December issue will contain an unusual number of short 
articles. Since it was prepared for the press, with a rather meager amount of copy 
available, a rather large number of manuscripts have been received to give us a 
good start for 1948. 

This situation is gratifying in view of the continued increase in the cost of 
printing. The invoice for the September issue showed a cost of approximately 
$8.00 per page, in contrast with our former favorable rate of $5.50 which persisted 
until well into the war years. Until economic conditions improve we may be 
faced with the need for limiting the size of the Annals because of sheer cost. At 
present, in actual cost to the Society, we are returning to our members in the 
Annals more than four dollars out of their five dollars dues. 

This retuin is possible only through substantial sales of back volumes. We 
have been fortunate this year, probably because of orders which would have been 
placed earlier but for the war. These sales, together with the generous policy 
of the Gorgas Memorial Foundation, which pays the full cost of publication of 
articles by its associates, have made the year financially very successful. 

Our favorable balance has also been aided by Dr, William Procter's gen- 
erous continuation of his annual contribution of $500.00. 
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As will be seen in the financial statement below, these circumstances left the 
editor with a balance of $3044.66 when the books were closed. Of this sum, 
$2500 have been .transferred to the Treasurer. An apparent discrepancy in this 
statement between the sum paid to the engravers and the amoimt received from 
authors for cuts is due to the fact that the September issue was mailed late, so 
that remittances for cuts printed in it are outstanding, as well as those for ’the 
December issue, although we have paid the engravers for this material. 

In trying to evaluate the current trends, the editor foresees that sales may 
very well fall off duri ng the next few years and that the cost of publication may 
still rise somewhat. While curtailing the size of the Annals may be a necessary 
step in meeting these conditions, it seems also that the Society might do well to 
consider securing lower costs and possibly some revenue from advertising. 
Although we have never carried adyertisements, a few pages might very easily be 
secured from publishers and dealers" in entomological supplies. 

The editor regrets that this report must be his swan song. His position as a 
teacher and department head cannot be unique, since all colleges are now heavily 
loaded, but it is such that he cannot do justice eiliier to Denison or to the Annals 
under present conditions. He has thorot^hly enjoyed the editorship and thanks 
the Society for the opportunity to ca^ it for these three years. And in resigning 
he wishes to reiterate and to emphasize a need to which Dr. C. H, Kennedy called 
attention while he was editor. The extent of business transactions involved in 
publishing the Annals has become too great for one man to handle as a labor of 
love — ^unless he has private means to free him from the need of earning a living. 
It might be possible in a larger institution than Denison if tbe editor could secure 
the part-time services of a competent stenographer who could also handle our 
small amount of bookkeeping, and some help, possibly from dependable graduate 
students, for making up orders and wrapping them for shipment. Otherwise it 
seems imperative that the duties be divided between an editor and a business 
manager. Under that arrangement it would be far better for both to be in the 
same institution so that they could work together conveniently. 

Financial Statement 
December 19, 1946— December 10, 1947 


RECEIPTS 

Non-member subscriptions and sales from Columbus ofl5ce $1,768.91 

Sales of back numbers 798 . 29 

Gift of Dr. William Procter 500.00 

From authors for cuts 580 . 48 

Gorgas Memorial Foundation, cuts and printing 476. 18 

Bank balance Dec. 1, 1946 1,501.32 

Total $5,625.18 

DISBURSEMENTS 

Engraving $1 ,001 . 71 

Postage 143.76 

Stationery , wrappers and miscellaneous supplies 65.40 

Refunds on subscriptions (chiefly duplicated orders) 29.90 

Stenographic and addressograph service 339.50 

Tran^erred to treasurer, Dec., 1946 1,000.00 

"Rati If charge . 25 

Balance in Peoples State Bank, Granville, 0., Dec. 10, 1947 3,044.66 


Total $5,625.18 


Respectfully submitted, 

A. W. Lindsey, Managing Editor. 

It was moved and seconded that the Managing Editor’s report be 
accepted as read, subject to the approval of the Auditing Committee. 
Motion carried. 
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REPORT OP THE TREASURER OF THE 
THOMAS SAY FOUNDATION 


RECEIPTS 

Balance on hand December 1, 1946 

1946 sales paid in 1947 

1947 sales of Volume I — 7 @ $3.00 

1947 sales of Volume I — 1 @ $2.70 

1947 sales of Volume 11—7 @ $5.00 

1947 sales of Volume II— 4 @ $4.50 

1947 sales of Volume III— 4 @ $4.00 

1947 sales of Volume III — 1 @ $4.15 

1947 sales of Volume III— 1 @ $3.60 

1947 sales of Volume III — 1 @ $3.53 

1947 sales of Volume III — 1 @ $3.00* 

Interest to June 30, 1947 


$3,643.25 

13.00 

21.00 
2 70 

35.00 

18.00 
16 00 

4.15 

3.60 

3.53 

3.90 

36.54 


Total Receipts 

*$1.00 rebate on advertising. 

EXPENDITURES 

Postage 

Due on 1947 sales 


$ 


$3,799.77 


2 81 
32.10 


Total Expenditures 34.91 

Balance $3,764 . 86 

Balance in Purdue State Bank, December 23, 1947 $3,764 86 


Respectfully submitted, 

J. J. Davis, Editor md Treasurer. 

It was moved and seconded that the report of Editor and Treasurer 
of the Thomas Say Foundation be adopted as read, subject to the 
approval of the Auditing Committee. Motion carried. 


REPORT OF THE AUDITING COMMITTEE 


We, the undersigned members of the Auditing Committee, beg to report that 
we have carefully examined the accounts of H. H. Ross, Treasurer of the Society; 
J. J. Davis, Treasurer of the Thomas Say Foundation, and A. W. Lindsey, Manag- 
ing Editor of the Annals, for the year 1947, and have found them to be correct 
and properly balanced. 

The accounts of the Treasurer of the Society were examined W. V. Balduf; 
those of the Treasurer of the Thomas Say Foundation by B. E. Montgomery, and 
those of the Managing Editor of the Annals by A. M. Dewey. 

Respectfully submitted, 

A. M. Dewey, 

B. Elwood Montgomery, 

W. V. Balduf, Chairman. 

It was moved and seconded that the report of the Auditing Com- 
mittee be adopted as read. Motion carried. 


FINAL REPORT OP THE INSECT PHYSIOLOGY COMMITTEE 

At the 1945 annual business meeting in St. Louis of the ESA, this committee 
was set tq) by the President of the society for the purpose of starting, if possible, 
a journal of insect physiology. 

The Committee obtained from a number of publishers estimates of possible 
cost of publication of a journal of insect physiology. The estimates were made as 
of May, 1946, and on the assumption that the proposed journal would have a 
format comparable to that of the Journal of Cellular and Comparative Physi- 
ology, would ai^ar quarterly, and would total about 500 pages per annual volume. 
On the basis of these estimates, the committee concluded that annual cost of 
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publication, including necessary stenographic, postage, and incidental expenses, 
would amount to $6,000.00. It was assumed that services of editor and editorial 
board would be without salary. 

This committee is agreed that the establishment of a journal of insect physi- 
olo^ of high standard, available as a place of publication, regardless of society 
affiliations, for all who do basic research in insect physiology, biochemistry, bio- 
physics, or on mode of action of poisons on insects, would be of enduring benefit to 
entomology as a whole. The willingness of various insect physiologists, who are 
not members of either the ESA or the AAEE to participate in the insect physiol- 
ogy program of the society, is evidence that a section of physiology within the 
ESA coiSd serve as a focal point for fundamental work of this sort, to the profit of 
both insect physiology and the broader field of general entomology. A failure to 
do so may mean that the bulk of such research will become centered elsewhere. 
The committee feels that the Entomological Society of America does well to 
encourage the participation of non-member physiologists in its insect physiology 
programs, and to work toward the establishment, on a sound financial basis, of an 
insect physiology journal of high standard. 

In view of this, the committee wishes to make two recommendations: 

Recommendation 1 

The formation of a permanent Insect Physiological Section to have sessions 
every year at the annual meeting of the Society. 

fl. That this Section be under the management of a committee of three, con- 
sisting of chairman, vice-chairman, and secretery. 

6. That these be appointed annually by the Executive Committee. 

c. That the program of the sessions consist of papers, special discussions, or 
otiier features in the field of insect physiology, according to the discretion 
of the committee. 

Recommendation 2 

That a Journal of Insect Physiology be established to publish papers on insect 
physiology, biochemistry, biophysics, and mode of action, etc. 

а. That a permanent committee of the Society be formed, to be known as the 
Insect Physiology Foundation, empowered to proceed with fin a n cing and 
publication of the journal. This Foundation shall be similar to the 
Thomas Say Foundation in its relations and responsibilities to the Society. 

б. That this committee shall consist of a managing editor and an editorial 
board of six members. Each member of the committee shall be elected 
for a term of six years. It is recommended that for any one person, con- 
secutive terms of office be limited to two. 

c. For the purposes of initialing the Foundation, it is recommended that the 
initial editorial board be made up of two members to ^rve six years, two 
to serve four, and two to serve two. This will result in the retirement of 
two board members each two years. 

Figures on cost and a conservative study of sales indicate that this Journal 
would be able to start with the help of only a comparatively small outlay, and 
would be self-supporting within approximately a year. 

This committee therefore recommends that a sum of $1,000 be appr(mnated 
to initiate this Journal. It is understood that this sum would be returned to the 
Society when the Journal is solvent and in a going condition. 

Respectfully submitted, 

Clyde W. Kearns, 

A. Glenn Richards, 

J. Franklin Yeager, Chairman, 

The Executive Committee placed before the meeting its recommenda- 
tion that the Report of the Insect Phy^ology Committee be adopted, 
that $1,000 be appropriated from the Permanent Fund for lie estab- 
lidunent of the Journal of Insect Ph^ology, and the Comimttee con- 
tinue to function until it names the initial ^itorial staff of this Joum^. 
Considerable discussion ensued and the Committee was praised for its 
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courage in going ahead with this difficult undertaking. After the dis- 
cussion it was moved and seconded that the recommendation of the 
Executive Committee be adopted, and the motion was carried 
unanimously. 

After this, Dr. R. W. Hamed opened the subject of the Entomological 
Society joining the American Institute of Biological Sciences. Dr. 
Hamed recommended that the Society consider this ve^ seriously. 
Dr. Neil Stevens gave a frank discussion of the subject, readily admitting 
that the movement was a gamble in many respects but expressed the 
thought that it could be a worthwhile one and well worth a chance. 
The Executive Committee report was given, in which it was pointed 
out that there were several objections to the proposal including duplica- 
tion of dues that would devolve on individuals belonging to several 
societies, that the benefits were extremely indefinite, and that it would 
be necessary to circularize the membership to raise the dues in ofder to 
pay the membership fee. The Executive Committee felt that the 
Society was definitely interested in this type of organization but in 
view of the objections and difficulties suggested that we investigate the 
matter further to clarify these issues and that a committee be appointed 
for this purpose. It was moved and seconded that this be put in form 
of a motion and be adopted. Motion carried. 

At the suggestion of J. M. Hutzel of the AAAS it was moved and 
seconded that Society representatives on the Council of the Association 
be elected for three years and that an alternate be nominated also. 
Motion carried. 

REPORT OP THE JOINT COMMITTEE ON THE PREPARATION OP A 

HISTORY OP ENTOMOLOGY IN RELATION TO WORLD WAR II 

December, 1947 

1. The American Association of Economic Entomologists and the Entomolog- 
ical Society of America, at the annual meetings held in Richmond, Va., in 
December, 1946, passed resolutions calling for the appointment of a joint com- 
mittee on the preparation of a history of entomology in relation to World War II. 

2. The committee appointed for this purpose has accomplished the following: 

a. Prepared a preliminary outline of the history to serve as a guide in the 

assembling of information and writing of the report, given below. 

h. Prepared and mailed questionnaires regarding war service to entomolo- 
gists who served in the armed forces. These questionnaires were sent to 
416 individuals, and approximately 195 returns were received. 

c. Mailed questionnaires to 46 colleges and universities, requesting informa" 
tion concerning entomological contributions to the war effort. Twelve 
replies have been received. 

d. Secured statements of wartime entomological activities from the Ten- 
nessee Valley Authority; U. S. Public Health Service Laboratories at 
Savannah, Ga., and Memphis, Term.: Divisions 9 and 10 of the National 
Defense Research Committee; the Rockefeller Foundation; and seven 
divisions of the Bureau of Entomology and Plant Quarantine, TJ. S. 
Department of Agriculture. In addition, statements from the Malaria 
Control in War Areas organization and the U. S. Army Typhus Commis- 
sion have been promised. 

«. Requested statement concerning entomological contribution of approx- 
imately 20 industrial concerns. Responses were received from eight firms. 

3. Much additional work remains to be done in collecting, tabulating and 
analyzing data; in the assembling of the data obtained; and in writing the 
manuscnpt. 
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4. In view of the above, the following recommendations are made: 
a. That Mr. E. C. Cushing be appointed general editor to secure any addi- 
tional data that are required, analyze the information obtained, and 
assemble and edit the history. (See Note 1.) 
h. That the sponsoring societies authorize the expenditure of $1,000 to pay 
the editor selected for his time and travel expenses, and to cover clerical 
assistance required in writing the history. 

c. That a joint committee of four be appointed to assist the editor and to 
serve as an advisory board in the preparation and publication of the 
history. 

d. That the history be printed and issued as a joint publication of the two 
sponsoring societies, following the general format of the Annals of the 
Entomological Society of America. 

e. That cost of publication be met by the two sponsoring societies, utilizing 
any special funds now available or that may become available for this 
purpose. 

Note 1. Informal inquiry indicates that Mr. Cushing would be willing to assume 
this responsibility under conditions recommended in paragraph 4&. It is 
believed that his writing ability, familiarity with federal and state agencies 
and industrial concerns, his experience as a commissioned officer during the 
war and general contacts with the many phases of wartime entomology, 
qualify him for the task. 

Note 2. The American Association of Economic Entomologists mimeographed 
the questionnaires (2200 sheets) and the Entomological Society of America 
provided funds to the extent of $21.29 for postage, preparation of corr^pond- 
ence, addressing and mailing of questionnaires. It is believed this is a 
reasonably equitable division of expenses involved in the activities of the 
committee. 

Outline of History of Entomology in Relation to World War II 

I. Introduction. Brief history of entomology. 
a. Prior to World War I. 

&. During World War I. 

c. Between World War I and World War 11. 

II. Entomological Activity During World War II. 

fl. Contributions of entomologists serving with the Armed Forces. 
h. Direct contributions of non-military entomologists to the Armed Forces. 
c. Entomology in relation to national health and economy. 

III. Critical Analysis of Entomology in Relation to the War Effort, 
fl. Status of entomology at the beginning of World War II. 

h. Appraisal of entomological activity during World War II. 

IV. Recommendations. 

Stanley W. Bromley, 
Ralph W. Bunn, 

Edward F. Knipling, 

Paul W. Oman, Chairman, 

The report was read by Dr. Oman who moved its adoption. After 
considerable discussion a substitute motion was made and seconded 
that the recommendation of this committee be referred to the Executive 
Committee which be authorized to make expenditures according to its 
judgment to further this History, It was further stipulated that this 
motion pertained only to preparing the manuscript and implies no 
guarantee regarding publication, which question was deferred for 
consideration until the manuscript is completed. Motion carried. 
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ANNUAL REPORT OF THE JOINT AMERICAN COMMITTEE ON 
ENTOMOLOGICAL NOMENCLATURE 

During the year 1947 the American Committee on Entomological Nomen- 
clature concluded its study of several problems rrferred to it by American ento- 
mologists. The first of these involved the question of misidentified genotypes. 
The applicant was advised to follow Opinions 65 and 168 of the International 
Commission on Zoological Nomenclature in dealing with this problem. ^ The 
second question, concerning the status of names placed upon the ^ ^Official List of 
Generic Names in Zoology” resulted in the conclusion that there are apparently 
two kinds of names on the ‘‘Official List,” those which had been added in the 
absence of objections from zoologists at the tune when they were considered, and 
those which had been added through the exercise of the Plenary Power of the 
Litemational Commission. These two classes of names are regarded as having 
quite different status. The third case involved the valid name of the Dipterous 
family Ortalidae auctt. The applicant was advised of the apparent application of 
the International Rules of Zoological Nomenclature m this case, but further 
action, including possible representation to the International Commission for 
suspension of the rules, was left up to the applicant. A fomrth study involved 
certain problems relating to the status of generic names proposed after December 
31, 1930, without definite unambi^ous designation of the type species. The cases 
presented included problems considered to be of such importance that a petition 
requesting clarification has been prepared for submission to the International 
Commission on Zoological Nomenclature. 

In addition to these specific problems, your Committee has expressed its 
opinion upon a number of matters now pending before the International Commis- 
sion on 2iOological Nomenclature and has prepared a petition to the Commission 
upon the status to be accorded to names proposed as names for forms of infra- 
specific rank. 

Finally, your Committee has availed itself of the opportunity offered by the 
presence in this country of Mr. Francis Hemming, Secretary of the International 
Commission on Zoological Nomenclature, to meet with him and discuss problems 
of mutual interest. 

Any matters of nomenclature which American entomologists wish to refer to 
the Committee may be directed to its chairman, Mr. C. F. W. Muesebeck, or to 
the undersigned as Secretary. 

Respectfully submitted, 

E. G. Linsley, Secretary, 

Dr. Richards introduced a letter and material from the National 
Society for Medical Research, It was moved and seconded that the 
Secretary be instructed to write to this Society and express a desire to 
become a member of it, and to consider this an application for such 
membership. Motion carried. 

President Metcalf read cordial and inspiring letters from Dr. L. O. 
Howard and Professor Herbert Osborn. It was moved and seconded 
that the Secretary write to these, and tell them that the letters were 
greatly appreciated by the Society which sends them the best of wishes 
for the New Year. 

Dr. Fracker gave an informal report on the National Science 
Foundation and Dr. Mickel gave a report on the AAAS Council 
meetings. 


REPORT OF THE RESOLUTIONS COMMITTEE 

1. JRasolvedt That the Society express its appreciation to the Joint Committee 
for Local Arrangements: George C. Decber, chairman; Charles Seevers, 
Rupert L. Wenzel, C. Norman Dold, Edward L. Thomas; to the Officers of the 
Society; and to the AJ^.A.S., particularly to its Equipment Committee headed 
by Dr. Van Niman, for their ercorts on behalf of this meeting. 
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2. Resolved, That the Society express its gratitude to the management of the 
Congress Hotel for numerous courtesies contributing to the success of the 
meetings. 

3. Resolved, That the Society express its aimreciation to Dr. A. E. Emerson 
for his scholarly presentation of the Annual Public Address of the Society, on the 
^^Zoogeography of Termites.’* 

4. Resolved, That the Society espress its sincere regret for the loss through 
death of several of its members during the past year and that an expression of 
sympathy be sent to the families of the deceased. 

5. Resolved, That the sincere appreciation of the Society be expressed to 
Dr. William Procter for his generous contribution of a sum of 1500.00 to the 
Annals of the Entomological Society of America for the year 1964-1947. 

6. Resolved, That the Society is Ratified to note the continued and increased 
interest in the session on Insect Physiology; and 

7. Resolved, That the Society express its ajjpreciation to Dr. A. Wetmore 
and the Smithsonian Institution for making possible the visit to l^is country of 
Mr. Francis Hemming, Secretary of the International Commission on Zoological 
Nomenclature. 

Respectfully submitted, 

B. D. Burks, 

H. E. MnjLiRON, 

C. W. Sabrosky, Chairman, 

It was moved and seconded that the report of the Resolutions 
Committee be adopted as read. Motion carried. 

REPORT OF THE NOMINATION COMMITTEE 

Your nominating committee presents the following officers for the coming year; 


President H. H. Knight 

First Vice-President E. G. Linsley 

Second VicerPresident Paul Oman 

Secretary-Treasurer Herbert Ross 


R. E. Traub, 

Al Boyce, 

H. B. Hungerford, Chairman. 

After a call for further nominations it was moved and seconded that 
the nominations be closed and that the Secretary be instructed to cast 
a unanimous ballot for these offices. Motion carried. 

The meeting then adjourned. 
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admission to membership is gfiven before the name, and of election to Fellowshm 
and Honorary Fellowship in parentheses following the address. Names of Life 
Members are indicated by asterisk (*) and the special field of work in italics. 
Ch. indicates Charter Member, 1906. 


A 

*39. Aamodt, T. L., State Entomologist’s Office, University Farm, St. Paul, 
Minn. 

’47. Abdel-Malek, Albert, Box 12081, University Station, Columbus 10, Ohio. 

’27. Adams, C. F., State Board of Health, Jefferson City. Mo. (F. ’29). Diptera, 

’40. Ahrens, Carsten, 3461 Harrisburg St., Pittsburgh 4, Pa. Odonata, 

’10. Alexander, Charles P., Massachusetts State College, Amherst, Mass. 
(F. ’20). Tipulidae. 

’33. Alexander, E. Gordon, Department of Biology, University of Colorado, 
Boulder, Colo. Orthoptera. 

’25. Allen, H. W., Box 150, Moorestown, N. J. (F. ’40). Tiphiidae^ Tachinidae. 

*42. Allen, Theodore, 2520 Mulberry Ave., Muscatine, Iowa. 

’32. Amos, John M., 403 State Office Building, Nashville 3, Term. Coccidae, 
Cerambycidae. 

’30. Anderson, Edwin J., Frear Laboratory, State College, Pa. Beekeeping. 

’29. Anderson, Lauren D., Virginia Truck Experiment Station, P. 0. Box 2160, 
Norfolk 1, Va. Gerridae. 

*47. Anderson, M. L., Virginia Smelting Co., West Norfolk, Va. 

*37. Anderson, William H., Room 429, U. S. National Museum, Washington 25, 
D. C. Coleopterous larvae. 

*39. Andre, Floyd, College of Agriculture, University of Wisconsin, Madison, 
Wis. (F. *47). Thysanoptera. 

*32. Annand, P. N., Bureau of Entomology and Plant Quarantine, Washington, 
D. C. (F. ’39). Aphids. 

*28. App, Bernard A., Box 297, Fort Valley, Ga. Economic Entomology. 

*40. Archer, Allan F., Museum of Natural History, University, Ala. Arachnida. 

*23. Armstrong, Thomas, Dominion Entomological Laboratory, Vineland Station, 
Ontario, Canada. Scarabaeidae. 

*36. Ashton, Donald F., 2711 Van Dyke Ave., Raleigh, N. C. Culicidae. 

*37. Assmuth, Rev. Joseph, Fordham University, New York 58, N. Y. Isoptera. 

*42. Atkins — E. Laurence, Jr., University of California, Citrus Experiment 
Station, Division of Entomology, Riverside, Calif. 

*34. Au, Sung Hin, 1911 Dole St., Honolulu 33, T. Hawaii. Aphids. 

*33. Avinofp, a.. Hidden Valley, Locust Valley, Long Island, N. Y. (F. *39). 
Lepidoptera. 


B 

*37. Babers, Frank H., P. O. Box 3391, Orlando, Fla. Physiology. 

Ch. *Back, E. a., Bureau of Entomology and Plant Quarantine, Washington, 
D. C. (F. *38). Asilidae, Aleyrodmae. 

*39. Badertscher, A. Edison, 103 Bonnie Hill Road, Towson, Baltimore 4, Md, 
Insecticides. 

*21. Baerg, W. j., University of Arkansas, Fayetteville, Ark. (F. *32). Poisonous 
Arthropods^ 

*30. •Bailey, J. W., 27 Willway Road, Richmond, Va. Myriapoda. 

*47. Bailey, Norman S., 16 Neponset Ave., Hyde Park 36, Mass. Tdbanidaet 
Tingidae. 
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’ll. Baker, A. C., Apartado Number 3, Colonia Anahuac, D. F., Mexico. (P. ’29). 
AphidddaCf Aleyrodidae. 

Baker, A. W., Ontario Agricultural College, Guelph, Ontario, Canada. 

'22. Baker, Howard, Bureau of Entomology and Plant Quarantine, Washington 25, 
D. C. Apple and Pecan Insects, 

’36. Baker, Walter C., Carter Memorial Laboratory, P. 0. Box 547, Savannah, 
Ga. Toxicology. 

’28. Balch, R. E., Dominion Entomological Laboratory, Fredericton, New 
Brunswick, Canada (F. ’44) . Forest Insects. 

’20. Balduf, W. V., 308 Harker Hall, University of Illinois, Urbana, 111. (F. ’40). 
Entomophagous Insects, 

’45. Ball, William Howard, Box 392, College Park, Md. 

’38. Ballou, Charles H., Institute Experimental de Agricultura, El Valle, 
Distrito Federal, Venezuela. Economic Entomology. 

’43. Balock, John W., P. 0. Box 2280, Honolulu 4, T. Hawaii. 

’08. BANKS, NATHAN, 103 Norfolk St., Holliston, Mass. (F. ’14, H. F. ’45). 
Ch. Barber, H. G., 143 East Third Ave., Roselle, N. J. (F. ’30). Hemiptera, 
Lygaeidae, 

Ch. Barber, H. S., U. S. National Museum, Washington 25, D. C. (F. ’28). 
Coleoptera. 

’23. Bare, Clarence 0., Box 7062, Richmond 21, Va. Notonectidae. 

’26. Barnes, H. F., Rothamsted Experiment Station, Harpenden Herts, England. 
(F. ’37). Cecidomyiidae. 

’43. Barnes, Ralph C., U. S. P. H. S., 605 Volunteer Bldg., Atlanta, Ga. 

’40. Barnett, Lt. Herbert C., 0-529738, Hq. Army Med. Dept. Schools, Fort 
Sam Houston, Texas. 

’47. Barr, William F., Department of Entomology, University of Idaho, Moscow, 
Idaho. BuprestidaCt Cleridae. 

’39. Barrett, John P., c/o Armour and Company, Department of Chemical 
Research, Union Stock Yards, Chicago 9, 111. Calliphoridae, 

’41. Barrett, Paul H., 441 W. Second St., Apt. 404, Le ington, Ky. Aqiiatic 
Insects. 

’35. Barrett, W. L., Jr., P. 0. Box 5687, Stock Yards Station, Kansas City, Mo. 
Diptera^ Ectoparasites. 

Barro, Manuel, Calle 12 #220, Vedado, Habana, Cuba. 

’46. Bartholomai, C. W., 1123 N. 16th St., Lafayette, Ind. 

’47. Basham, Ernestine H., Florida State Board of Health, P. 0. Box 210, 
Jacksonville 1, Fla. Dipteral Culicidae. 

’18. Basinger, A. J., Citrus Experiment Station, Riverside, Calif. (F. ’41). 
Calliphoridae. 

’31. Bates, Marston, Rockefeller Foundation, Apartado 757, Villavicencio, 
Colombia (F. ’40), Diptera, Trypetidae. 

’24. Beamer, Raymond H., 1000 Missouri St., Lawrence, Kans. (F. *34). 
HomoMeraj Cicadellidae. 

’46. Beatie, Russel H., Westvaco Chlorine Products Corp., 405 Lexington Ave., 
New York 17, N. Y. 

’34. Beck, Elmer W., Box 576, Toledo, Ohio. Parasites European Corn Borer. 

’47. Beck, Stanley D . , Department of Zoology, University of Wisconsin, Madison, 
Wis. 

’47. Beckham, Clifford Myron, Department of Zoology and Entomology, Ohio 
State University, Columbus 10, Ohio. 

’29. Bedard, W. Delles, 335 Giannini Hall, University of California, Berkeley, 
Calif. Scotylidae, Braconidae. 

*20. Bedford, Hugh W., Government Entomologist, Agricultural Research 
Service, Entomology Section Wad Medani, Sudan, Mrica. 

’43. Beebe, William, New York Zoological Society, Zoological Park, Bronx 
Park, New York, N. Y. (F. ’44). 

’42. Belkin, John N., Department of Biology, Mohawk College, Utica 5, N. Y. 
Culicidae^ Tabanidae. 

’25. Bell, Ernest L., 150-17 Roosevelt Ave., Flushing, N. Y. (F. ’40). 
Hesperiidae. 

’40. Benesh, Bernard, P. O. Box 159, North Chicago, 111. Lucanidae. 

Ch. Bentley, Gordon M., 64 Biology Bldg., University of Tennessee, Knox- 
ville 16, Tenn. Orthoptera. 
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’23. Benton, Curtis, 1216 Ball St., Lafayette, Ind. 

*17. *Bequ\ert, Joseph C., Curator of Insects, Museum of Comparative Zoology, 
Cambridge, Mass. (F. *34). Vespidae, Tabanidae. 

*28. Berly, J. A., Division of Entomology, Clemson College, S. C. Coccidae, 
Odonata. 

*43. Berner, Lewis, Department of Biology, University of Florida, Gainesville, 
Florida. 

*39. Berry, Paul A., United States Embassy, Paris, France. Biological ConiroL 

*34. Bess, Henry A., 623 N. Second St., Milwaukee 3, Wis. Ecology, Forest 
Insects. 

Ch. Betten, Cornelius, 104 Corson Place, Ithaca, N. Y. (F. *37). Trichoptera. 

^4cl. Biaggi, Virgilio, Biology Department, College of Agriculture, Mayaquez, 
Puerto Rico. 

*28. Bibby, F. F., Smithville, Miss. Cicadidae. 

*47. Bick, George H., Department of Entomology, Cornell University, Ithaca, 
N. Y. 

*38. *Bickley, William E., Jr., Laboratories of Biology, University of Richmond, 
Richmond, Va. Chrysopidae. 

*25. Bigger, J. H., Natural Resources Bldg., Urbana, 111. Plant Resistance to 
Insect Attack. 

*30. Billings, Samuel C., 8434 Piney Branch Court, Silver Springs, Md. 
Mo^proofir^. 

*13. Bilsing, S. W., College Station, Texas. (F. *41). Cerambycidae. 

Ch. Bird, Henry, 600 Milton Road, Rye, N. Y. (F. *30). Noctuidae, Papaipema. 

*24. Bishop, Sherman C., Department of Biology, University of Rochester, 
Rochester, N. Y. (F. *43). Arachnida. 

Ch. Bishopp, F. C., Bureau of Entomology and Plant Quarantine, Washington 25 
D. C. (F. *28). Ixodoidea, Siphonaptera, Anoplura. 

*25. Bissell, Theodore L., Department of Entomology, University of Maryland, 
College Park, Md. Aphididae, Curculionidae. 

*37. Blackburn, Norris D., Department of Zoology and Entomology, Pennsyl- 
vania State College, State College, Pa. Chrysomelidae. 

*32. Blanton, Franklin S., 3723 Hohnes Lane, Building 504, Parkfairfax, 
Alexandria, Va. (F. *46). Trypetidae, Otitidae. 

*30. Blauvelt, Helen Hayden, c/o William Savey, Lake Road, Ithaca, N. Y. 

*28. Blauvelt, William E., Comstock Hall, Cornell University, Ithaca, N. Y. 

*29. Boesel, M. W., R. R. #2, Oxford, Ohio. (F. *43). Heleidae, Tendipedidae 
{Chironomidae) . 

*44. Bohart, George Edward, 775 E, Center St., Logan, Utah. 

*37. Bohart, Richard M., Division of Entomology, College of Agriculture, 
Davis, Calif. (F. *47). Strepsiptera, Vespidae. 

*46. Bonhag, Philip F., Department of Entomology, Comstock Hall, Cornell 
University, Ithaca, N. Y. Diptera. 

*28. Borror, Donald J., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. *43). Odonata. 

*46. Boudreaux, H. Bruce, Department of Zoology, Louisiana State University, 
Baton Rouge 3, La. Aphididae. 

*14. BOVING, ADAM G., 221 Rock Creek Church Road, Washington 11, D. C. 
(F. *29, H. F. *41). Coleopterous Larvae. 

*33. Boyce, A. M., Citrus Experiment Station, Riverside, Calif. 

Ch. Bradley, J. C., Cornell university, Ithaca, N. Y. (F. *14). Campsomeris, 
Vespidae, Scoliidae. 

*19. Bradley, G. H., Box 654, New Smyrna Beach, Fla. (F. *41). Diptera, 
Culicidae. 

*37. Bradley, William G., 2256 Collingwood Ave., Toledo, Ohio. Parasitic 
Hymenoptera. 

*23. Branch, Hazel E., University of Wichita, Wichita 6, Kans. Chironomidae 
Larvae. 

*25. Brandhorst, Carl T., 106 Lincoln St., Seward, Neb. Wasps. 

Ch. Braun, Annette F., R. R. #13, Box 41C, Cincinnati 30, Ohio. (F. *24). 
MicroleMoptera, TrichoPtera. 

*26. Breaky, E. P., Western Washington Experiment Station, Puyallup, Wash, 
(F, *43). Cicaddlidae. 
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’37. Breland, Osmond P., D^rtment of Zoology, University of Texas, Austin, 
Texas. Chalcidoidea, Culicidae. 

’29. Brindley, T. A., 822 East Eighth St., Moscow, Idaho. Pea Weevil 
»26. Brittain, W. H., McDonald College, Quebec, P. Q., Canada. (F. ’87) 
Homoptera. 

»20. Bromley, Stanley W., Scoffieldtoan Road, Stamford, Conn. (F. ’37). 
Asilidae. 

’40. Brookman, Bernard, Hooper Foundation, University of California Medical 
Center, San Francisco 22, Calif. Diptera, Culicidae. 

’47. Brooks, George T., 736 Missouri St., Lawrence, Kans. 

’39. Brower, Auburn E., 5 Hospital St., Augusta, Me. Lepidoptera, Catocala. 

’33. Brown, F. Martin, Fountain Valley School, Colorado Springs, Colo. (F. *44). 
Pieridae of the Americas. 

’42. Brown, John H., Administration Building, Department of Public Health, 
Edmonton, Alberta, Canada. 

’26. Brown, W. J., Entomological Branch, Department of Agriculture, Ottawa, 
Canada. (F. ’40). Coleoptera. 

’47. Bruce, Willis N., 1^ Natural Resources Bldg., Urbana, 111. 

Ch. BRUES, C. T., Biological Laboratory, Harvard University, Cambridge, 
Mass. (F. ’14, H. F. ’46). Hymenoptera. 

’30. Bruner, S. C., Estacion Agronomica, Santiago de las Vegas, Havana, Cuba. 

(F. ’37). Homoptera, Hemiptera of Cuba. 

’27. Brunson, Marvin Howard, Box 150, Moorestown, N. J. 

’33. Bryant, Elizabeth B., Museum of Comparative Zoology, Cambridge 38, 
Mass. (F. ’43). Arachnida. 

’30. Bryant, Owen, Steamboat Springs, Colo. Coccinellidae. 

’38. Bryce, P. L, Entomological Laboratory, Vineland Station, Ontario, Canada. 
Fruit Tree Insects. 

’45. Buchanan, William Dwight, 522 Remington St., Fort Collins, Colo. 

*47. Bucher, Gordon E., 464 Spadina Road, Apt. 2, Toronto, Ontario, Canada. 

Morphology, Physiology, Biological Control. 

’27. Buckell, E. R., Field Crop Insect Laboratory, P. 0. Building, Kamloops, 
British Columbia, Canada. Orthoptera, Odonata. 

Ch. *Bueno, j. R. de la Torre, 925 East Sixth St., Tucson, Ariz. (F. ’28). 
Aquatic Hemiptera, Heteroptera. 

’31. Bugbee, Robert E., Department of Biology, Allegheny College, Meadville, 
Pa. Chalcidoidea. 

’38. Bunn, Raljjh W., 5615 Oakmont Ave., Bethesda 14, Md. Fulgoridae, 
Curculionidae. 

’45. Buren, William F., Assistant Sanitarian (R), U. S. Public Health Service, 
P. O. Drawer 1246, Miami Beach, Fla. 

Ch. Burgess, A. F., 24 Franklin St., Greenfield, Mass. (F. ’17). Carabiiae, 
Lepidoptera. 

’35. Burks, B. D., Illinois Natural History Survey, Urbana, 111, (F. ’44). 
Chalcididae. 

’27. *Burrell, Robert W., P. 0. Box 1291, Yakima, Wash. 

’29. Bushey, Clinton J., Taylor University, Upland, Ind. Curculio. 

’35. Bussart, J. Everett, 215 West Harrison St., Wheaton, 111. Tachinid Biology. 
’30. Butt, F. H., Cornell University, Ithaca, N. Y. (F. ’40). Morphology, 
Embryology. 

’20. Buys, John L., Department of Biology, St. Lawrence University, Canton, 
N. Y, Homoptera, Cicadellidae. 

’36. Buzicky, Albert W., 512 Montrose Lane, St. Paul 5, Minn. Chyphotes. 

’46. Byars, L. Freeland, P. O. Box 1595, Nogales, Ariz. Ecology of Ants. 

’24. Byers, C. Francis, Department of Biology, University of Florida, Gaines- 
ville, Fla. (F. ’41). Odonata. 


C 


’35. *Caldwell, John S., 535 South Court St., Circleville, Ohio. (F. ’46). 
Fulgoriiie, Psyllidae. 

’43. Callan, E. McC., Imperial College of Tropical Agriculture, St. Augustine, 
Trinidad, Brit. W. Indies. Hymenoptera. 

Ch. CALVERT, PHILIP P., P. 0. Box 14, Cheyney, Pa. (F. *07, H. P. *39). 
Odonata. 
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>46. Campbell, D. K., Box 308, Vemon, British Columbia, Canada. Forest 
Entomolo^. « . . . ^ • 

’28. Campbell, Frank Leslie, The Scientific Monthly, Smithsonian Institution 
Building, Washington 25, D. C. (F. *34). Toxicology. 

’13. Campbell, Roy E., 1208 East Main, Alhambra, Calif. (F. ’41). 

’14. *Capp, S. B., Box 2064, Philadelphia, Pa. ^ xx • , 

'40. Capps, Hahn W., Division of Insect Identification, U. S. National Museum, 
Washington 25, D. C. Geometridae. 

’33. Carpenter, F. M., Museum of Comparative Zoology, Harvard University, 
Cambridge, Mass. (F. ’38). Mecoptera, Neuroptera. 

’26. Caipentier, Fritz, Institute of Ed. Van Veneden, 10 Rue Vivegnis, Liege, 
Belgium. Morphology, 

’31. Carruth, Laurence A., Division of Entomology, New York Agricultural 
Experiment Station, Geneva, N. Y. Meloidae. 

’22. Carter, Walter, P. O. Box 3166, Honolulu, Hawaii. (F. ’38). Insect Trans- 
mission of Plant Diseases. 

’26. Cartwright, 0. L., Department of Entomology, Clemson College, Clemson, 
S. C. (F. ’41). Scarabaeidae. 

’26. Cartwright, William B., Box 495, Lafayette, Ind. Hessian Fly. 

’45. Castillo, Robert Levi, P. O. Box 769, Guayaquil, Ecuador, South America. 
Culicidae. 

’46. Cazier, Mont A., American Museum of Natural History, Central Park W. 
at 79th, New York 24, N. Y. 

*47. Chadwick, Leigh E., Medical Division, Army Chemical Center, Edgewood 
Arsenal, Md. Insect Physiology. 

’22. Chamberlain, Joseph C., P. O. Box 278, Forest Grove, Ore. (F. ’38). 
Chelonethida, Arachnida. 

Ch. Chamberlin, R, V., University of Utah, Salt Lake City, Utah. (Fig. 17). 
Myriapoda, Arachnida. 

’18. Chambers, Ernest L., Room 424 Northeast, State Capitol, Madison, Wis. 
’14. Champion, H. G., Department of Forestry, Imperial Forestry Institute, 
University of Orford, Oxford, England. Coleoptera. 

’18, Chapin, E. A., U. S. National Museum, Division of Insects, Washington 26, 
D. C. 

’16. Chapman, James W., Silliman Institute, Dumaguete, Philippine Islands. 
Ants of P. I. 

’41. Chickering, A. M., 206 South Mingo St., Albion, Mich. Arachnida. 

’13. Childs, Leroy, Hood River Branch Experiment Station, Hood River, Ore. 
Apple and Pear Insects. 

*30. Christenson, L. D., Bureau of Entomolo^ and Plant Quarantine, P. O. 

Box 1066, Riverside, Calif. Aptera, Myriapoda. 

*47. Christian, Paul J., 1332 Vermont St., Lawrence, Kans. 

’27. Clagg, Charles F., 820 Fifteenth St., C.H.A. #3, Honolulu, T. Hawaii. 
Mecopterat Hemiptera. 

’22. Clark, Charles, 2 Mortimer Drive, Old Greenwich, Conn. Odonata^ 
Ichneumonidae. 

’14. Clausen, Curtis P., Bureau of Entomology and Plant Quarantine, Wash- 
ington, D. C. (F. *37). Insect Parasites. 

’47. Coher, Edward I., 12 Harvard Terrace, Allston 34, Mass. 

’39. Colcord, Mabel, 2520 Fourteenth St., N. W., Washington 9, D. C. (F. ’43). 
Bibliography. 

’28. Cole, Arthur C., Jr., Department of Zoology, University of Tennessee, 
Knoxville, Tcm. (F. ’43). Formicidae, 

*47. Cole, Elsie Louise, King Hall, University of Wisconsin, Madison 6, Wis. 

’16. Cole, F. R., P. O. Box^, Redlands, Calif. (F. ’38). Diptera^ Hymenoptera. 
*29. Collins, Donald L., 20 Circle Lane, Albany 3, N. Y. Coleoptera. 

’21. Compton, Charles C., 513 South Pine St., Champaign, 111. Greenhouse and 
Truck Insects. 

*29. Conklin, J. G., Department of Entomology, University of New Hampshire, 
Durham, N. H. Coccinellidae. 

*35. Connell, Walter A., Department of Entomology, University of Delaware, 
Newark, Del. Diptera. 

’46, Connin, Richard V., 615 Meyers St., Toledo 9, Ohio. 

’44. Conroy, John H., 138 Magnolia St., Westbury, Long Island, N. Y. 
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*47. Cook, Carl, Crailhope, Kentucky. Odonata, Papilionidae, 

Ch, Cook, Mel T., 255 Barnard Road, Larchmont, N. Y. Mntomogenous Funzi 
ag. Cook, William C., 219 Newell St., Walla Walla, Wash. (F. ’38). Noctuid^, 
’10. Cooley, R. A., U. S. Public Health Service, Hamilton, Mont. (P. ’24). 
IxodidaCt Ixodiphiginae. 

’36. Cooper, James Furman, University Experiment Farm, Keame 3 rsville, W. Va. 
Fruit Insects, 

’47. Cooper, Murray I., Department of Entomology, University of Illinois, 
Urbana, 111. 

’39. Cc^, Oliver B., North Rotunda, Museum Building, Stanford University^ 
Calif. Anoplura^ Mallophagat Diptera. 

’32. Coiy, Ernest N., State Entomologist, College Park, Md. 

’21. COSTA-LIMA, ANGELO M. DA., Institute Oswaldo Cruz, Caixa Postal 
926, Rio de Janeiro, Brazil. (F. *39, H. F. *43). Economic Entomology, 

’15. Cotton, Richard T., 343 North Fourteenth St., Manhattan, Kans. 
(F. ’37). CuTculionid Larvae, 

*35. Couture, Philip G., U. S. D. A., Bureau of Entomology and Plant Quarantine, 
U. S. Quarantine Station, Rosebank, Staten Island 5, N. Y. 

*46. Cowan, Frank A., 2201 Schulle St., Austin, Texas. Biology Muscoids, 

’46. Cox, Sam M., 127 North Tenth Ave. East, Duluth 5, Minn. 

’ll. •Crampton, G. C., 86 Pleasant St., Amherst, Mass. (F. ’17). Morphology, 
’39. Crandall, Robert H., Ghost Ranch Lodge, Box 640, Tucson, Ariz. 
Hymenoptera. 

’33. Creighton, John T., University of Florida, Gainesville, Fla. Economic 
Entomology. 

Ch. Cresson, E. T., Jr., 11 Amherst Ave., Swarthmore, Pa. (F. ’24). Ephydridae, 
Micropezidae. 

’38. Crowell, H. H., Department of Entomology, Oregon State College, Corvallis, 
Ore. Physiology, 

*15. Curran, C. H., American Museum of Natural History, 77th Street and 
Central Park W., New York, N. Y. (F. *34). Diptera, 

’43. Curry, John F., P. O. Box 401, c/o California Department of Agriculture, 
San Pedro, Calif. 

’42. Curtis, William E., 311 D^den Road, Ithaca, N. Y. 

*43. Cutkomp, Laurence K., Division of Entomology, University Farm, St. 
Paul 1, Minn. Physiology. 

*21. Cutright, Clifford R., Agricultural Experiment Station, Wooster, Ohio. 
Aphidae. 

D 

*35. *Daggy, Richard H., Arabian American Oil Company, Dhahran, Saudi 
Arabia. Ephemeroptera. 

*42. Dailey, Ervin F., 825 East 78th St., Seattle 5, Wash. Myriapoda, 

*42. Dalmot, Herbert T., 247 Audubon Ave., New York 33, N. Y. 

*47. de Locha, Newton Banks, Bom-fim, 335, Olinda, Pernambuco, Brazil. 

*43. Dambach, Charles A., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. 

*47. Dampf, Alfonso Tenson, ^artado 2801, Mexico, D. F., Mexico. 

’44. d’Andretta, Carlos, Jr., Escola Paulista de Medicina Rua Botucatai 760, 
Sao Paulo, Brazil. Taxonomy j Simuliidae. 

*25. Darlington, P. J., Jr., Musetmi of Comparative Zoology, Cambridge, 
Mass. (F. ’38). Ade^aga, Dryopidae. 

’30. Davidson, Ralph H., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. ’43). CicadelUdae. 

*43. Davidson, Thomas R., Dominion Laboratory of Plant Pathology, University 
of Alberta, Edmonton, Alberta, Canada. Aphidae, 

’22. Davis, Edgar W., Box 218, Union Gap, Wash. CicadelUdae. 

Ch. Davis, J. J., Purdue University, Lafayette, Ind. (F. ’17). Aphididaet 
Lachnosterna. 

’13. Dean, George A., Department of Entomology, Kansas State College, 
Manhattan, Kansas. (F. *17). Economic Entomolop. 

’33. Dean, Ralph W., Cottage Road, Poughkeepsie, N. Y. Mynchophora. 

’36. Dearolf, Kenneth, Chief Curator, Pennsylvania State Museum, Harrisburg, 
Pa. Cave Insects. 
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’26. Deay, Howard 0., Department of Entomology, Purdiie University, 
Lafayette, Ind. (P. ’46). Coreidaet Tenagohia^ micronecta, 

»38. DeBach, Fatal H., University of California, Citrus Experiment Station, 
Riverside, Calif. Chalcidoidea, 

*24. Decker, George C., Illinois Natural History Survey, Urbana, 111. Stalk 
Borers f Cramhus, 

*24. DeCoursey, R. M., University of Connecticut, Storrs, Conn. Hemiptera, 
*29. DeLeon, Donald, Box 244, Sta. G, Columbus 7, Ohio. Scolytidae. 

*14. DeLong, D. M., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F.’SO). Cicadellidae, 

*36. Del Ponte, Edwardo, Institute Bacteriologico, Calle Velez Sarsfield 563, 
Dept. Nacional de Hygiene, Buenos Ayres, Argentina. Parasitic Insects. 
*34. *Denning, Donald G., Department of Entomology, University of Wyoming, 
Laramie, Wyo. (P. ’43). Trichoptera, Corethrinae. 

*34. ♦Deonier, C. C., Box 3391, Orlando, Fla. Muscidae. 

*46. Dethier, V. G., Department of Biology, The Johns Hopkins University, 
Baltimore 18, Md. Insect Physiology. 

*44. Detjen, C^tav H. H., 303 West 42nd St., New York 18, N. Y. 

*27. Dicke, Ferdmand F., Box 576 M. O., Toledo, Ohio. HarmoHta Parasites. 

*39. Dickson, Robert C., Department of Entomology, Citrus Experiment Station, 
Riverside, Calif. Aphididae, Coccidae. 

*22. Dietrich, Henry, Comstock Hall, Cornell University, Ithaca, N. Y. 
(P. *43). Coleoptera, 

'35. Dillon, Lawrence S., Reading Public Mtaseum and Art Gallery, Reading, Pa. 
Ceratnbycidae. 

*24. Dills, L. E., Department of Zoology and Entomology, Pennsylvania State 
College, State College, Pa. 

*26. Dirks, C. O., 32 Cobum Hall, University of Maine, Orono, Me. Biology of 
Lepidoptera. 

*31. •Ditman, L. P., University of Maryland, College Park, Md. Ecology. 

*27. ’*‘Doak, K. D., Route A, Crown Point, Ind. Gelechiidae. 

*36. *Dodge, Harold R., Box 436, Route 3, Montgomery, Ala. Scolytidae. 

*22. Doering, ICathleen C., Department of Entomology, University of Kansas, 
Lawrence, Kans. (F, *35). Cercopidaef Ftdgoridae. 

*41. Dorsey, Carl K., 437 Woodlawn Avenue, Webster Groves, Mo. Immature 
Coleoptera. 

*37. Dorst, Lt, Col. Howard E., Box 109, U. S. A. C. Campus, Logan, Utah. 
Cicadellidae. 

*22. Doucette, Charles F., Box 458, Sumner, Wash. Ornamental Insects. 

*23. Douglass, J. R., Box 1100, Twin Falls, Idaho. 

*45. Doutt, Richard L., 1060 San Pablo Ave., Albany 6, Calif. Mymaridae. 

*28. Dove, W. E., Defense Hiway, Gambrills, Md. (P. *40). Parasites. 

*31. Dow, Richard, Box 135, Berkeley, Calif. Sphecoid Wasps. 

*22. Dowden, Philip B., 335 Prospect St., New Haven 11, Conn. (F. *46). 
Parasitic Hymenoptera. 

*22. Drake, Carl J., Iowa State College, Ames, Iowa. (F. *31). Tingftidae. 

*37, Dreisbach, Robert R., 301 Helen St., Midland, Mich. Hymenoptera. , 

*31. Driggers, Byrley F., Agricultural Experiment Station, New Brunswick, N. J. 
Economic Entomology. 

*38. Drolet, Marcel, 95 Stefoy Road, Quebec, Quebec, Canada. Ceramhycidae. 
*45. DuChanois, F. Robert, Entomological Service & Supply Co., Zionsville, 
Ind. Formiddaet Muscoidea. 

*26. Dunavan, David, 116 North Clemson Ave., Clemson, S. C. HaHplidae. 

*23. Duncan, Carl D., Box 4, Stanford University, Calif. (P. *14). Vespidae\ 
Bembicidae. 

*28- Dunnam, E. W., Box 8, Leland, Miss. Cotton Resistance to Insects. 

*14. Dusham, E. H., 607 North Burrowes St., State College, Pa. Coleoptera. 

*43. Dyb^, Henry S., Division of Insects, Chicago Natural History Museum, 
Chicago 5, 111. PtUiidaef NanoselUnae. 

E 

Ch. Easton, Norman S., 468 High St., Fall River, Mass. Coleoptera. 

'44. Eaton, Charles B., Forest Insect Division, Bureau of Entomology and Plant 
Quarantine, Agricultural Research Center, Beltsville, Md, Forest Insects. 
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'46. 

•31. 

•36. 

•23. 

•40. 

•24. 

•19. 

'38. 

•25. 

•43. 


Eberlein, George, West Concord, Mass. 

Eckert, J. E., University Farm, University of California, Davis, Calif 
(F. '43). Beekeeping, 

Eddy, C. Brayton, New York Zoological Society, N. Y. Zoological Park 
New York 60, N. Y. o » 

Eddy, C. 0., Niagara Sprayer and Chemical Co., Middleport, N. Y. (F. *31) 
Elishewitz, Harold, 953 Goodrich Ave., St. Paul 5, Minn. Ixodoidea. 
Elmore, J. C., 1208 East Main, Alhambra, Calif. Truck Crop Insects. 
Emerson, Alfred E., Department of Zoology, University of Chicaero 
Chicago, 111. (F. *37). Isoptera, Termitophiles. 

Emerson, K. C., Entomology Department, Oklahoma A. & M. College, 
Stillwater, Okla. Mallophaga^ Anoplura. 

Enders, Howard E., 249 Littleton St., West Lafayette, Ind. Mallophaga. 
Epstein, Erwin, 6302 Dieterle Crescent, Rego Park, Long Island, N. Y. 
Esselbaugh, Charles 0., 212 Columbia, Pullman, Wash. Fentatomidae, 
Scutelleridae. 


•10. Essig, E. 0., University of California, Berkeley, Calif. (F. '26). Aphididae, 
Coccidae. 

•29. Evans, J. Harwood, Oshkosh High School, Oshkosh, Wis. Phymatidae. 

•30. Everly, Ray T., 4299 N. High St., Columbus 2, Ohio. Cardbidae. 

•10. Ewing, Henry E., U. S. National Museum, Washington, C. D. (F. *28). 
A Carina. 

•18. Eyer, John R., State College, N. Mex. (F. '38). Cicadellidae, ChermUae. 


F 

*32. Fairchild, Graham Bell, 651 Ancon, 62, Panama. (F. ’43). Culicidae, 
Tahanidae. 

•40. Fallis, A. Murray, Ontario Research Foundation, 43 Queens Park, Toronto, 
Ontario, Canada. Insect Parasites. 

•35. Falls, Olive, 5535 Dorchester Ave., Chicago, 111. Termite Biology. . 

'30. Farquhar, Donald W., 185 Claremont Ave., New York 27, N. Y. Lepidoptera 
of New Emland, 

'17. Fattig, P. W., Box 788, Emory University, Ga. 

*45. Faure, Gabriel 0., Dept. Sanidad Vegetal, Casilla 4647, Santiago, Chile, 
South America. 

•34. Fay, Richard William, 417 East 53rd St., Savannah, Ga. Insect Physiology. 
'36. Fenton, Alfred S., 1002 Second National Bank Btdlding, Houston 2, Tex. 
Ch. FERNALD, H. T., 1128 Oxford Road, Winter Park, Fla. (F. *14, H. F. *37). 
Sphecidae. 

*47. Fernandez, Francisco J., Ingeniero Agronomo, Calle Oeste, Escuela de 
Medicina No. 16-A, Caracas, D. F., Venezuela. 

•14. Ferris, G. F., Natural History’ Museum, Stanford University, Calif. 

(F. ’^). Coccidae^ Mallophaga, Anophira, Diptera. 

*35. Field, William D., Bureau of Entomology and Plant Quarantine, Wash- 
ington, D. C. (F. *46). Arctiidae, Lycaenidae. 

Ch. Field, William L. W., 75 Vose’s Lane, Milton 87, Mass. 

'31. Filmer, Robert Sterling, Rutgers University, New Brunswick, N. J. 
Hymenoptera. 

*35. Fisher, Elizabeth G., 20 Blythewood Road, Baltimore 10, Md. Odonata, 
MycetophiUdae. 

’36. Fisk, Frank W., Division of Entomology, University of Minnesota, Uni- 
versity Farm, St. Paul 1, Minn. Culictdae. 

•30. Flanders, Stanley E., Citrus Experiment Station, Riverside, Calif. (F. *37). 
Biology of Chalcidoidea. 

•22. Fletcher, Frank C., Room 301, 100 Gibbs St., Rochester 1, N. Y. Colooptera. 
•31. Fletcher, Fred W., Department of Biochemistry, Dow Chemical Company, 
Midland, Mich. Insecticides. 

•43. Flock, Robert A., Citrus Experiment Station, Riverside, Calif. 

•24. Fluke, C. L., King Hall, Umversity of Wisconsin, Madison 6, Wis. (F. *36). 
Syrphidae. 

•42. Fluno, John A., 244 Sylvan Blvd., Winter Park, Fla. 

'45. Fontaine, Russel E., Surgeons* Sect., Hq. XXIV Corps, APO 235, c/o P. M., 
San Francisco, Calif. 

'38, Forbes, James, 1^986 Marion Ave., New York 68, N. Y. Formiddae. 
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’08. •Forbes, WiiiiAM T. M., Comell University, Ithaca, N. Y. (F. ’30). 
Lepidoptera, Neuropteroids. 

’30. Foster, Charles E., Colgate University, Hamilton, N. Y. Coccidae. 

’46. Fox, Irving, School of Tropical Medicine, San Juan, Puerto Rico. Ecto- 
parasiteSf Culicoides, 

’ll. Fracker, S. B., Bureau of Entomology” and Plant Quarantine, U. S. Depart- 
ment of Agriculture, Washington, D. C. (P. ’34). Coreidae. 

’47. Franclemont, John G., Division of Insects, U. S. National Museum, Wash- 
ington 25, D. C. 

’23. Freeborn, Stanley B., 101 Giannini Hall, University of California, 
Berkel^, Calif. (F. ’38. Culicidae. 

’22. Friend, Roger B., Agricultural Experiment Station, 153 Huntington St., 
New Haven, Conn. (F. ’38). Diptera. 

’44. Frizzell, Harriet Exline, Department of Zoology, University of Texas, 
Austin 12, Tex. Araneida, 

’40. Froeschner, Richard C., 6102a Lotus Ave., St. Louis 13, Mo. Hemiptera. 
’40. Fronk, W. Don, Tidewater Field Station, Holland, Va. 

Ch. Frost, C. A., 67 Henry St., Framingham, Mass. (F. ’44). Coleoptera. 

’41. Frost, Florence M., 1376 Shattuck Ave., Berkeley 7, Calif. Diptera. 

’14. Frost, Stuart W., 465 East Foster Ave., State College, Pa. (F. ’35). 
AgromyzidaCt Hispinae. 

Ch. Fullaway, D. T., Agricultural Board, Box 3319, Honolulu, Hawaii. 

(F. ’40). Parasitic Hymenoptera, Braconidae. 

’16. Pulton, B. B., State College, Raleigh, N. C. (F. ’32). Orthoptera. 

’ll. PuNZHOusER, William D., University of Kentucky, L^ington, Ky. (P. ’20). 
Memhracidae. 

’40. Fumiss, Robert L., 446, U. S. Court House, Portland, Ore. Forest 
Entomology. 


G 


Ch. Gahan, a. B., U. S. National Museum, Washington, D. C. (F. ’28). 
Ckalcidoidea. 

’16. Gaige, F. M., 1211 Ferdon Road, Ann Arbor, Mich. (F. ’38), Formicidae. 
’26. Galindo, Pedro, Apartado 1443, Panama, Republica de Panama. 

’47. Gammons, John Gray, 2911 S, Dinwiddie St., Apt, C-1, Fairlington, 
Arlington, Va. Culicidae, Tabanidae. 

’22. Garlick, W. G. P., Vineland Station, Ontario, Canada. Tenthrediniodea. 

’14. Garman, Phiup, Agricultural Experiment Station, New Haven, Conn. 
(F. ’38). Odonata^ Acarina. 

’46. Gaul, Albro, 401 Washington Ave., Brookl3m 5, N. Y. Vespinae, Polistinae. 
’39. Gauthier, Georges, Entomologiste, Ministere de 1’ Agriculture, Quebec, 
Canada. 

’45. Gelfand, Henry M., 6006 University Ave., Chicago 37, 111. Mosquitoes a}id 
Medical Entomology. 

’16. Gentner, Louis G., 22 Groveland Ave., Medford, Ore. (F. ’44). Halticinae. 
’46. Gerberich, John B., Department of Zoology, University of Minnesota, 
Duluth Branch, Duluth 5, Minn. Medical Entomology and Immature 
Insects. 

Ch. Gerhard, William J., Chicago Museum of Natural History, Chicago 5. 111. 
(F. ’43). Hemiptera. 

’44. Gerlach, Charles F., Michigan Chemical Corporation, St. Louis, Mich. 

’22. Gerry, Bertram I., Box 28, Wellesley Hills 82, Mass. Culicidae and 
Chironomidae. 


’32. Gertsch, Wnxis J., American Museum of Natural History, 79th Street and 
Central Park West, New York, N. Y. (F. ’40). Arachnida. 

Ch. Gibson, Arthur, Apt. 6, 30 Cooper St., Ottawa, Ontario, Canada. (F. ’17). 

Episcopal Church, Galveston, Tex. Hemiptera. 

’44. Gibson, W. W., LeMoyne College, Memphis, Tenn. 

’21. Gilmer, Paul M., Coastal Plains Experiment Station, Tifton, Ga. Cotton 
Insects. 

’ll. Glasgow, Hugh, Ex^riment Station, Geneva, N. Y. 

'11. Glasgow, Robert D., State Education Building, Albany, N. Y. Forest 
Insects. 

’39. Glick, Perry A., Box 1218, Waco, Texas. Cotton Ir-*c:z, Lt^yidifyicra 
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'33. Glover, L. C., Box 486, T. Hall, Durham, N. H. Carc^idae, Cerambycidae. 
’30. Glover, Louise Haas, Shell Agricultural Laboratory, Modesto, Calif 
Carabidae. 

’45. Goelbert, Raymond, 6421 66th Place, Middle Village, N. Y. 

’46. Goldberg, Alma Rutledge, 621 St. Johns Road, Baltimore 10, Md 
’30. Good, Newell E., U. S. Public Health Service, 620 S. 3rd St., Louisville 2 
Ky. (F. ’43). Siphonaptera, CuUcidae, Stored Grain Beetles. ’ 

*44. Goodwin, M. H., Jr., Assistant Sanitarian, U. S. P. H. S., 605 Volunteer 
Bldg., Atlanta 3, Ga. 

’36. Gouck, Harry K., 1530 Grove Terrace, Winter Park, Fla. Plecoptera. 

*31. Gould, George E., Purdue University, Lafayette, Ind. JRJiagovelia, Semi- 
aquatic Hemiptera. 

’39. Graham, Lewis T., Southwestern Station, Box 403, Lafayette, La. 
Membracidae. 

’17. Graham, Samuel A., University of Michigan, Ann Arbor, Mich. (F. ’32). 
Forest Insects. 

’22. Granovsky, A. A., Division of Entomology, University Farm, St. Paul 1, 
Minn. (F. ’35). ApUidae, Phyllopkaga. 

’26. Grant, U. S., IV, Natural History Museum, Balboa Park, San Diego, Calif. 
’17. Green, J. W., R. D. #2, Easton, Pa. Cantharidae, Lampyridae. 

*14. Greene, Charles T., 4805 Guilford Road, College Park, Md. (F. ’46). 
Diptera. 

*43. Gregp Robert E., Department of Biology, University of Colorado, Boulder, 

’36. *Gressitt, J. Linsley, Natural History Survey & Museum, Lingnam 
University, Canton, China. (F. ’43). Coleoptera. 

*34. Griffith, Melvin E., Department of Zoological Sciences, University of 
Oklahoma, Norman, Okla. (F. *47). Alconeura, Collembola, Culicidae. 

’42. Griffiths, James T., Jr., Citrus Experiment Station, LaJke Alfred, Fla. 

*33. ’^Gurney, Ashley B., Division of Insects, U. S. National Museum, Wash- 
ington, D. C. (F. ’43). Orthoptera^ Zoroptera^ Corrodentia. 


H 

’23. Hadley, C. H., Bureau of Entomology and Plant Quarantine, Moores town, 
N. J. Japanese Beetle. 

’24. Haeussler, Gilbert J., Bureau of Entomology and Plant Quarantine, 
Washington 25, D. C. (F. ’41). Ichneumonidacj Braconidae. 

’14. Hagen, Harold R., Department of Biology, College of the City of New 
York, 139th and Convent Ave., New York 31, N. Y. (F. *38). Embryology. 

*45. Hagen, Ellsworth, 2647 22nd Ave., Oakland 6, Calif. 

*47. H^en, Kenneth S., Division of Biological Control, University of California, 
Gill Tract, 1060 San Pablo Ave., Albany 6, Calif. Notoxus, Amblyderus 
and Mecynotarsus, 

’26. Hall, David G., 593 Arlington Village, Arlington, Va. (F. ’41). Sarcophagidae, 
Diptera. 

*41. Hamblcton, Edson J., Office of Foreign Agricultiaral Relations, U. S. 
Department of Agriculture, Washington 25, D. C. Tingittdae (Neotropical). 

*47. Homed Ali, Mir, Division of Entomology, University Farm, St. Paul, Minn. 

’22. Hamner, A. L., Box 223, State College, Miss. Aphididae, Phylloxera. 

’46. *Hanan, Blake B., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. 

*44. Hansens, Elton J., New Jersey Agricultural Experiment Station, New 
Brunswick, N. J. 

’39. Hanson, John F., 47 Mt. Pleasant St., Amherst, Mass. Plecoptera. 

*39. Harden, Philip H., Department of Zoology, University of Minnesota, 
Minnellis, Minn. Plecoptera. 

’37. Hardy, D. Elmo, Department of Zoology and Entomology, Iowa State 
College, Ames, Iowa. Pipunculidae^ Bibionidae, Dorilaidae. 

*36. Harmston, Fred Carl, 117 East 27th South, Salt Lake City, Utah. 
Dolichobodidae. 

’07. *Harned, K. W., Bureau of Entomology and Plant Quarantine, Washington 25, 
D. C. (F.’27). 

’33. Harper, Lawrence C., R. R. #1, Lafayette, N. Y. Diptera. 
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'29. Harries, F. H., 151 West Eleventh Ave., Columbus, Ohio. Ecology, 

*23. Harris, I^bert M., Department of Zoology, Iowa State College, Ames, 
Iowa. (F. *37). Hemiptera. ^ t. 

*44. Harston, George B., Wyoming State Entomologist, P. 0. Box 786, Powell, 
Wyo, 

*47. Harpster, Hilda T., Woman's College of University of North Carolina, 
Greensboro, N. C. 

*42. Hart, Thomas A., 5566 Kimbark Ave., Chicago, 111. 

*39. Hartnack, Hugo, 324 North Fourth St., Tacoma, Wash. 

*21. Hartzell, Albert, Boyce Thompson Institute, 1086 North Broadway, Yonkers 3, 
N. Y. Cicadellidae. 

*07. Hartzell, F. Z., Agricultural Experiment Station, Geneva, N. Y. Coleoptera, 

*46. Hasbrouck, Frank, 303 Harker Hall, University of Illinois, Urbana, 111, 

Ch. Haseman, Leonard, Whitten Hall, Department of Entomology, University 
of Missouri, Columbia, Mo. Psychodidae, 

*32, Haskins, Caryl P., Green Acre Lane, Westport, Conn. (F. *44). 
Farmicidae, Hymenoptera, 

*20. Hatch, Melville H., Department of Zoology, University of Washington, 
Seattle 5, Wash. (F. *3®. Coleoptera, 

*38. Hathaway, Edward S., Department of Zoology, Tulane University, New 
Orleans, La. Ecology of Marsh Insects. 

*32. Haub, James G.. Department of Zoology, Ohio State University, Colum- 
bus 10, Ohio. Physiology. 

*39. Haude, William J., c/o John Powell & Company, One Park Ave., New York, 
N. Y. CuUcidae. 

*30. Haug, Gordon W., Kelowna, British Columbia, Canada. Formicidae. 

*27. Hawkins, J. H., Agricultural Experiment Station, Orono, Me. Elaterid and 
Noctuid jLarvae, 

*35. Haydak, N. H., Division of Entomology, University Farm, St. Paul 8, 
Minn. (F. *47). Honeybee Nutrition, 

*19. Hayes, william P,, Entomology Building, University of Illinois, Urbana, 
111. (F. *29). Larvae. 

*31. Heaton, Robert R., 518 Architects & Builders Building, Indianapolis 4, Ind. 
Fulgoridae, Homoptera. 

*32. Henderson, Charles, 803 Forty-third Ave., Gulfport, Miss. Parasites of 
Scale Insects. 

*31. Henderson, Lyman S., Bureau of Entomolo^ and Plant Quarantine, 
Beltsville Research Center, Beltsville, Md. (F. *43). Curculionidae, 

*29. Hering, Paul E., Department of Biology, Carthage College, Carthage, III. 
Economic Entomology. 

*25. Herms, William B., 112 Agriculture Hall, University of California, Berkeley, 
Calif. (F. *29). Medical Entomology, 

Ch. Herrick, Glenn W,, 219 Kelvin Place, Ithaca, N. Y. (F. *14). Thysanoptera, 
Coccidae. 

*46. Hershberger, Ruth V., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. 

*43. Hertig, Major Marshall, Sn.C. , c/o Headquarters P.C.D. , APO 834, c/o Post- 
master, New Orleans, La. 

*28. Hickman, J, R., Normal College, Ypsilanti, Mich. HalipUdae. 

*46. HUchey, John Duncan, Comstock Hall, Cornell University, Ithaca, N. Y. 

*08. Hilton, William A., 1263 Dartmouth Ave., Claremont, Calif. (F. *39.) 
Symphyla, Pauropoda. 

*27. Hinman, E. HARCK.D, Health and Safety Department, Tennessee Valley 
Authority, Wilson Dam, Ala. (F. *37), CuUcidae. 

*33. Hinton, Howard E., Department of Entomology, British Museum (Natural 
History), Cromwell Road, London S. W. 7, ffiigland. (F. *44). Dryopidae. 

*47. Hobbs, Kenneth Rollin, Department of Entomology, Oregon State College, 
Corvallis, Ore. 

*27. Hockenyos, George L., 213 East Jefferson St., Springfield, 111. Economic 
, Entomology. 

*38. Hodge, Charles 4th, Department of Biology, Temple University, Phila- 
deipHa, Pa. Coleoptera. 

Ch. Hodgkiss, H. E., 147 West Park Ave., State College, Pa. EriophyUdae. 
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'29. Hodson, a. C., Division of Entomology, University Farm, St. Paul, Minn 
(F. ’43). Ecology. 

’44. Hoff, C. Clayton, Department of Biology, University of New Mexico 
Albuquerque, New Mexico. Pseiidoscorpions. * 

*29. Hoffmann, Clarence H., Box 71, Bowie, Md. ScarahaMae, Trichiotinax, 
Osmoderma. 

’20. Hoffmann, William E., Lingnan University, Canton, China. (F. *39). 
Hemiptera. 

’35. Holway, Richard T., 9 Crescent St., Shrewsbury, Mass. Termites. 

’38. Hoogstraal, Harry, Chicago Natural History Museum, Chicago 5, 111. 
Morphology^ CuUcidae. 

*34. Horsfall, William R., Department of Entomology, University of Illinois, 
Urbana, 111. (F. ’43). B%onomics, Culicidae. 

*34. Hoskins, W. M., 112 Agriculture Hall, University of California, Berkeley. 

Calif. (F. ’47). Physiology. 

’24. Hough, W. S., Winchester, Va. Apple Insects. 

’44. Hoyanitz, William, University of Michigan, Laboratory of Vertebrate 
Biology, Ann Arbor, Mich. Lepidopterat Genetics^ Physiology. 

*39. Hovey, Charles L., Box 728, Eastern States Farmers Exchange, Hedrick 
Building, West Springfield, Me. Aphiidae. 

Ch. HOWARD, L. O. , Bureau of Entomology and Plant Quarantine, Washington. 
D. C. (F. ’07,H. F. ’24). Chalcidoidea. 

’14. Howard, Neale F., 151 West Eleventh Ave., Columbus, Ohio. (F. ’44). 

Mexican Bean Beetle^ Truck Crop Insects. 

*39. Howland, A. F., 1208 East Main St., Alhambra, Calif. Tomato Insects. 

*23. Hubbell, Theodore H., Museum of Zoology, University of Michigan, Ann 
Arbor, Mich. (F. ’39). Orthoptera. 

*20. Huckett, H. C., Long Island Vegetable Research Farm, Riverhead, Long 
Island, N, Y. (F. ’38). Muscidae. 

*44. Huffaker, Carl B., 1050 San Pablo Ave., Albany 6, Calif. Mecoptera. 

’39. Hughes, John H., Division of Biological Science, University of Georgia, 
Athens, Ga. Chrysomelidae. 

*16. Hungerford, H. B., 323 Snow Hill, University of Kansas, Lawrence, Kans. 
(F. ’27). Aquatic Hemiptera. 

*43. Hunt, Charles R., Horticulture Branch Experiment Station, Corvallis, 
Mont. Collembola. 

*47. Hurd, Paul D . , Jr . , 1 12 Agriculture Hall, University of California, Berkeley 4, 
Calif. 

*36. Hurlbut, Herbert S,, Naval Medical Research Institute, National Naval 
Medical Center, Bethesda 14, Md. Culicidae. 

*38. Hutson, Ray, Department of Entomology, Michigan State College, East 
Lansing, Mich. Insecticides. 

’08, Hyslop, James A., Arsenal, Silver Spring, Md. (F. ’35). Elateridae. 


I 

*31. Ide, F. P., Department of Zoology, University of Toronto, Toronto 5, 
Qatario, Canada. (F. ’40). Ephemeroptera. 

*19. ^Illingworth, J. F., Bishop Museum, Honolulu, Hawaii. (F. ’40). Muscoidea. 
*47. Incho, Harry H., 4512 Mountview Road, Baltimore 29, Md. 

*28. Ingram, J. W., Box 387, Houma, La. Sugarcane Insects. 

*14. IsELY, Dwight, Box 3, University Station, Fayetteville, Ark. (F. *34). 
Chrysomelidae^ CurcuUonidae. 

*36. IsELY, F. B., 2835 West Gramercy, San Antonio, Tex. (F. *46). Orthoptera. 
*27, Ives, J. D., Jefferson City, Tenn. Cave Insects. 

*34. Ivy, Edward E., Box 1218, Waco, Tex. 


J 

*41. James, Brother Cyprian, Manhattan College, Spuyten Duyvil Parkway, 
New York 63, N. Y. Psyllidae. 

*38. James, Frebum L., 1459 East Wilson, Glendale, Calif. Coleoptera. 

*31. JAMES, Maurice T., Department of Zoology, State College of Washington, 
Pullman, Wash. (P. *40). Stratiomyiidae. 



174 


Annals Entomological Society of America [Vol. XLI, 


»30. 

*35. 

>30. 

*47. 

>41. 

>16. 

Ch. 


Janes, Melvin J., 89 Haven Ave., Port Washington, N. Y. Economic 
Entomology, 

Taques, Harry E., 709 North Main, Mount Pleasant, Iowa. Insect Ecology, 
Jaynes, Harold A., Brooksvale Ave., Mt. Carmel, Conn. Tiphia of S, A, 
Jenkins, Dale, Army Chemical Center, Edgewood, Maryland. 

Jensen, Dilworth D., 112 Agriculture Hall, University of California, 
Berkeley, Calif. Psyllidae, 

Jewett, Bl. H., Agrictdtural Experipient Station, Lexington, Ky. Tobacco 
and Forage Crop Insects, 

JOHANNSEN, 0. A., 203 Parkway, Ithaca, N. Y. (P. >14, H. P. >29). 


Diptera, 

>46. Johnson, Donald Ross, Division of Entomology, University Parm, St. Paul 1, 
Minn. 

>25. Johnson, Prank, 420 Lexington Ave., New York 17, N. Y. Lepidoptera, 

Ch. Jones, Prank M., 2000 Riverview Ave., Wilmington 47, Del. (P. >46). 
Psychidae, 

>47. Jones, Jack Colvard, P. O. Box 803, Auburn, Ala. Coleoptera, 

>46. Jones, Jack D., Box 92, San Joaquin, Calif. Cicadidae, 

>39. Jones, J. R. J. Llewellyn, “Arranmore,** R. M. D. #1, Cobble Hill, British 
Columbia, Canada. Ecology of Lepidoptera Larvae. 

>41. Jones, Joseph W., Department of Zoolo^, University of Tennessee, Knox- 
ville, Tenn. CuUcidaet Ants (P oner a), 

>45. Jones, Sarah E., D^rtment of Biology, Box 3716, Texas State College for 
Women, Denton, Tex. Arachnida, 

>45. Joyce, Charles R., U.S.P.H.S., Quarantine, P. 0. Box 1410, Honolulu, T. 

Hawaii. Culicidae^ Ixodoidea, Siphonaptera, 

>46. Judd, William W., Department of Zoology, McMaster University, Hamilton, 
Ontario, Canada. 

>40. Just, Theodore K., Chief Curator in Botany, Chicago Natural History 
Museum, Chicago 5, 111. 


K 

>42. Kadner, Carl G., Loyola University, Los Angeles, Calif. Hippoboscidae, 
Culictdae, 

>34. Kagy, J. Franklin, c/o Dow Chemical Company, P. 0. Box 245, Seal Beach, 
Calif. Insect Toxicology, 

>26, Kamal, Mohammed, c/o A. Moursi, Minister of Agrictdture, Parasite 
Laboratory, Giza, Egypt. Cotton Insects. 

>34. Kearns, Clyde W., Department of Entomology, University of Illinois, 
Urbana, 111. (F. >47). Insecticides. 

>29. Keck, Chester B., Box 2280, Honolulu, T. Hawaii. Ecology. 

>14. KIennedy, C. H., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. >27;. Odonata, Ants. 

Ch. Kincaid, Trevor, University of Washington, Seattle Wash. Psychodidae^ 
Dytiscidae. 

>47. King, Edwin W., Box 864, V. P. I., Blacksburg, Va. Scarabaeidae^ 
Cerambycidae. 

>12. King, J. L., Box 150, Moorestown, N. J. (P. >32). Biological Control. 

*28. King, Willard V., Box 3391, Orlando, Fla. (F. >38). Culiddae. 

>18. ICiNSEY, Alfred C., Indiana University, Bloomington, Ind. (F. >28). 
Cyni^ae. 

>38. Klots, Alexander B., Department of Biology, The City College of New 
York, 17 Lexington Ave., New York, N. Y. (F. >47). Lepidoptera^ 
Pyrdlididaej Culicidae. 

*45. Knapp, Virgil R., R. R. #1, Box 100, Zionville, Ind. Aphididae. 

*11. Knight, H, H., Department of Zoology, Iowa State College, Ames, Iowa. 
(F. >28). Hemiptera, Miridae. 

>40. Knight, Kenneth L., Naval Medical Research Institute, Naval Medical 
Center, Bethesda 14, Md. Geometrid Larvae^ Mosquitoes. 

>24. Knowlton, George F., Utah State Agricultural College, Logan, Utah. 
(F. >43). Aphididae. 

>34. Knijll, Mrs. Dorothy, 330 East Dunedin Road, Columbus 2, Ohio. (F. >43). 
Cicadellidae^ Cercopidae. 
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'34. Knull, Josef N., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. *43). CleridaCf Elateridae, Buprestidae^ 
Cerambycidae. 

'37. Knutson, Herbert C., R. 1, State College, Kingston, R, I. Phalaenidae^ 
CuUcidae. 

’34. Kottke, Mrs. Esther H., 103 Johnson St., Chapel Hill, N. C. Isoptera, 
Hymenoptera. 

’17. Kraatz, Walter C., Department of Biology, University of Akron, Akron, 
Ohio. 

’42. Krafchick, Bernard, 578 Greene Ave., Brooklyn, N. Y. 

’41. Kramer, Sol, Department of Entomology, University of Illinois, Urbana, 111. 

’45. Krauss, Noel Louis H., Plant Quarantine Inspector, Territory of Hawaii, 
2437 Parker Place, Honolulu 5, Hawaii. 

’40. Kretzschmar, Gerhard, Office of the State Entomologist, University Farm, 
St. Paul 1, Minn. Soybean Insects, 

*34. Krombein, Karl Von Vorse, Division of Insects, U. S, National Mxiseum, 
Washington 25, D. C. (F. *44). Aculeate Hymenoptera. 

*41. Kuitert, Louis C., Entomology Department, Kansas State College, Man- 
hattan, Kans. Nepidaef Gerridae. 

*36. Kulash, Walter M., Department of Zoology and Entomology, North Carolina 
State College, Raleigh, N. C. Collembola, 


L 

*45. Laffoon, Jean L., 2704 Lincoln Way, Ames, Iowa. Diptera. 

’46. La Hue, Delmon W., Georgia Coastal Plain Experiment Station, Tifton, Ga. 
*46. Laidlaw, Harry H., University of California, Berkeley, Calif. 

*28, Lamiman, J. F., California Polytechnic College, San Dimas, Calif. Acarina. 
*30. Landis, B. J., P. 0. Box 218, Union Gap, Wash. (F. *40). Biolojicd Control. 
*42. Lane, John, Institute de Higiene de Sao Paulo, Caixa Postal 99 B, Sao Paulo, 
Brazil. 

*40. Lange, W. Harry, Jr., Division of Entomology, University of California, 
Davis, Calif. Lepidoptera. 

*25. Langford, George S., Department of Entomology, University of Maryland, 
College Park, Md. Economic Entomology. 

*46, Lanham, Urless N., Division of Entomology and Parasitology, University of 
California, Berkeley, Calif. 

*17. Langston, James M., State College, Miss. Phyllopkam. 

*37. LaRivers, Ira, Division of Entomology, University of California, Berkeley 4, 
Calif. OdonatOy Psychodidae. 

’14. Larrimer, W. H., U.S.D.A., Forest Service, Washington, D. C. Cicadellidae. 
*38. Larson, N. P., Box 674, Huhneville, Pa. Physiology. 

*37. Lassmann, G. W., Independencia #3, Jalapa, Vera Cruz, Mexico. CuUcidae. 
*13. Lathrop, F. H., Agricultural Experiment Station, Orono, Me. (F. *41). 
Cicadellidae. 

*40. Latta, Randall, 11 U. S. Courthouse, El Paso, Texas. Toxicology. 

*23, Lauderdale, J. L. E., P. 0, Box 2006, Phoenix, Ariz. 

*47. Lawson, Fred A., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. 

*17. Lawson, Paul B., 2215 Vermont St., Lawrence, Kans. (F. *31). Cicadellidae. 
*39. Leech, H. B., Department of Entomolc^, California Academy of Science, 
Golden Gate Park, San Francisco 18, Calif. Coleoptera. 

*12. Leiby, R. W., Comstock Hall, Cornell University, Ithaca, N. Y. (F. *40). 
Embryology. 

*38. Leonard, Justin W., Institute for Fisheries Research, University Museums 
Annex, Ann Arbor, Mich. Agmtic Insects. 

’ll. Leonard, Mortimer D., 2480 Sixteenth Street N. W., Washington, D. C. 
(F. *46). Aphididae. 

*45. Lewis, Sue Sparks (Mrs. W. M.), General Delivery, Sta. A, Ames, Iowa. 
Formicidae. 

*47. Lienk, Siegfried E., 303 Harker Hall, Urbana, 111. 

*33. Lilly, John H., King Hall, University of Wisconsin, Madison 6, Wis. 
Coleophoridae. 

'34. Lindgren, David L., University of California, Citrus Experiment Station, 
Riverside, Calif, Toxicology. 



176 


Annals Entomological Society of America [Vol. XLI, 


’39. Lindquist, Arthur W., Box 332, Corvallis, Ore. Chironomidae, 

’46. Lindsay, Capt. Dale R., 218 W. Kelly, Pharr, Texas. Diptera. 

T7. Lindsey, A. w., Denison University, Granville, Ohio. (F. ’40). Hesperioidea. 
’33. *Linsley, E. Gorton, 112 Agricultural Hall, University of California, 
Berkeley, Calif. (F. ’41). Ceramhycidaey Coleoptera. 

*47. Lipovsky, Louis J., Department of Entomology, University of Kansas, 
Lawrence, Kans. 

’25. List, George M., Agricultural College, Fort Collins, Colo. (F. ’32). 
Cimicidae. 

*30. Livingstone, E. M., 4425 Bienville Ave., New Orleans, La. 

*31. Lloyd, Llewellyn, University of Leeds, London, England. 

*19. Lobdell, Mrs. Gladys H., Route 2, Brevard, N. C. Coccidae, 

’46. Ludwig, Carl E., 33 Lebanon St., Winchester, Mass. 

*38. Ludwig, Daniel, Department of Biology, New York University, 181st Street 
and University Avenue, New York N. Y. Physiology. 

*13. Luginbill, Philip, Box 495, Laf^ette, Ind. (F. *41L Phyllophaga. 

’34. Lund, Horace 0., Division of Biological Science, University of Georgia, 
Athens, Ga. Culicidae. 

’31. Lyle, Cl^, Box 1538, State College, Miss. Crustacea. 

’40. Lyman, P. Earle, U.S.P.H.S., P.H.S. 3472, 412 Hilldale Ave., Decatur, Ga. 
Aquatic Insects, Ephemeroptera. 

M 

’43. Mackenzie, George P., 1284 Sherwood Road, San Marino 9, Calif. Coleoptera. 
*40. MacSwain, J. W., 112 Agricultural Hall, Department of Entomology, Uni- 
versity of California, Berkeley 4, Calif. 

’20. McBride, 0. C,, Research Center, Beltsville, Md. Insecticides. 

*43. McCall, George L., 905 Bertrand Ave., Manhattan, Kans. Chemical Control 
of Insects. 

*29. McClure, H. Elliott, Box 292, Station A, Bakersfield, Calif. Ecology. 

*10. McDaniel, Eugenia, Agricultural College, East Lansing, Mich. Coccidae^ 
Orthoptera. 

*30. McGovran, E. R., Office of Experiment Station, U.S.D.A., Washington, D. C. 
Insecticides. 

’ll. McIndoo, N. E., 7225 Blair Road, Takoma Park, Washington 12, D. C. 
(F. *34). Insect Physiology. 

*32. Madden, A, H., Bureau of Entomology and Plant Quarantine, Box 3391, 
Orlando, Fla. Economic Entomology. 

’47. Magner, Marshall, 1700 S. 2nd, St. Louis, Mo. 

*43. Maina, Bartholomew A., 10623 Church St., Chicago, 111. Bomhidae. 

*46, Malkin, Borys, University of Oregon, Department of Anthropology, Eugene, 
Ore. Coccinellidae. 

*40. Mangrum, James F., Box 203 F. E., Biology Department, A. & M. College, 
College Station, Texas. Acarina. 

*13. ♦Mann, Wiixiam M., Natural Zoological Park, Washington, D. C. (P,’37). 
Formicidae. 

*23. Manter, Jerauld A., Agricultural College, Storrs, Conn. Economic 
Entomology. 

*37. Markos, Basil G., 2180 Milvia St., Berkeley, Calif. Toxicology. 

Ch. MARLATT, C. L., 1521 Sixteenth Street N. W., Washington, D. C. 
(F. *07, H. F. *41). Coccidae. 

*25. Martin, Charles H., Department of Entomology, Oregon State College, 
Corvallis, Ore. Ecology, Asilidae. 

’43. Martin, Esmond B., 465 East 57th St., New York 22, N. Y. 

’34. Martorell, Luis F., Agricultural Experiment Station, P. O. Box 614, Rio 
Pie^as, P^rto Rico. (P. *44). Sugar Cane, Forest Insects. 

’38. Marvin, Philip H., Hartford Road, Moorestown, N. J. Biology of 
Melittobia. 

*30. Mason, Horatio C., 151 West Eleventh Ave., Columbus 11, Ohio. Tomato 
Fruitworm. 

’46. Mason, William R. M., Comstock Hall, Cornell University, Ithaca, N. Y. 
Ichneumonoulea. 

*47. Massey, Calvin L., Forest Insect Investigations, Bureau of Entomology and 
Plant Quarantine, Port Collins, Colo. 
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Ch. Matheson, Robert, Cornell University, Ithaca, N. Y. (F. ’28). Ixodoidea, 
CuUcidae. 

'36. Mead, Albert R., Department of Zoology, University of Arizona, Tucson, 
Ariz. Ckrysomelidae, 

*37. Medler, John T,, Department of Entomology, University of Wisconsin, 
Madison, Wis. (F, *47). Cicadellidae, 

*25. Meiners, Edwin, Room 6651 Enright, St. Louis 5, Mo. Lepidoptera. 

Ch. Melander, a. L,, 4670 Rubidoux Drive, Riverside, Calif. (F. *14). Diptera. 

*27. Melvin, Roy, c/o Boyce Thompson Institute, 1086 N. Broadway, Yonkers 3, 
N. Y. Physiology, 

'46. Mender, Manuel Barro, Calle 12, Nr. 220, Altos, Apart. 3, Vedado, Habana, 
Cuba. 

*33. Menusan, Henry, Jr. , 204 Agriculture Education Building, Pennsylvania State 
College, State CoUe^, Pa. Physiology^ Ecology, 

*23. Merrill, G. B., Plant Board, Seagle Building, Gainesville, Fla. Coccidae, 
Aleyrodidae, 

*12. Metcalf, C. L., Department of Entomology, University of Illinois, Urbana, 
111. (F. *^). Syrphidae. 

*39. Metcalf, Robert L., Citrus Ejgperiment Station, University of California, 
EUverside, calif. Insect Physiology, 

*09. Metcalf, Z. P., State College Station, Box 5215, Raleigh, N. C. (P. *34). 
Homoptera, 

*35. Michelbacher, A. E., 112 Agricultural Hall, University of California, 
Berkeley 4, Calif. (F. *41). Symphyla, Apoidea, 

*37. Michener, Charles D., American Museum of Natural History, 70th St. 
and Central Park West, New York, N. Y. (F. *44). Apoidea, 

*17. Mickel, Clarence E., Division of Entomology, University Farm, St. Paul 1, 
Minn. (F. *35). Mutillidae, 

*36. Miller, Albert, Tulane Medical School, 1430 Tulane Ave., New Orleans, La. 
CuUcidae, 

*31. Miller, Albert C., P. 0. Drawer 2038, Pittsburgh, 30, Pa. Membracidae, 

*42. Miller, E. Morton, Department of Zoology, Box 452, University of Miami, 
Coral Gables, Fla. Termites, 

*46. Miller, Ralph H., Chaffey College, Euclid at 5th, Ontario, Calif. 

*37. Milliron, Herbert E., Division of Entomology and Economic Zoology, 
University of Minnesota, St. Paul, Minn. Cfialcidoideat Bombidae. 

*29. Mills, Harlow B., Illinois Natural History Survey, Urbana, 111. (F. *37). 
Aptera, 

*37. Milne, Lorus J. , Department of Zoology, University of Vermont, Burlington, 
Vt. (F. 47), TrMoptera, 

*25, Milum, Vem G., 104 Vivarium Building, University of Illinois, Champaign, 
111. Apiculture, 

*43. el Minchaoui, Ibrahim, c/o Societe Generate des Sucreries et de la Raflfinerie 
d’Egypte, P. O. B. 763, Cairo, Egypt. Sugarcane pests, 

*26. Minnich, D. E., Department of Zoology, University of Minnesota, Min- 
neapolis 14, Minn. (F. *39). Behavior. 

*38. Miroyiannis, Stanley D., Department of Biology, Northeastern University, 
Boston, Mass. Histology, 

*39. Mitchell, Robert T., Patuxent Research Refuge, Bowie, Md. Ichneumonidae 
and Braconidae. 

*21. Mitchell, T. B., State College, Raleigh, N. C. (F. *37). Apoidea, 
Megachile, 

*22. Montgomery, B. Elwood, Department of Entomology, Purdue University, 
Lafayette, Ind. (F. *31). Odonata, Coleoptera, 

*39. Moore, George A., 359 Querbes, Ave., Outremont, Quebec, Canada. 
Hemiptera, 

*39. Moore, Warren, Bon Air, Va. Dermestidae, 

*47. Morgan, Cecil V. G., Dominion Entomological Laboratory, Box 30, Summer^ 
land, British Columbia, Canada. Mites. 

Ch. Morgan, H. A., 2424 Kingston Pike, Knoxville, Tenn. 

Ch. Morrill, A. W., 460 W. Longden Ave., Arcadia, Calif. (F. *39). 

*12. Morrison, Harold, Bureau of Entomology and Plant Quarantine, Wash- 
ington, D. C. (F. *28). Coccidae, 
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’08. Mosher, Edna, R. R. #1, Newport, Nova Scotia, Canada. (F. ’20). 
Lepidoptera. 

*20. Mote, Don C., State Agricultttral College, Corvallis, Ore. Economic 
Entomology, 

*29. Moulton, Dudley, 35 Elwood St., Redwood City, Calif. (F. *31). 
Thysanoptcra. 

*15. Muesebece, C. F. W., Bureau of Entomology and Plant Quarantine, Wash- 
ington, D. C. (F. *34). BraconidaCy Beth^%dae, 

*36. Mulrennan, J. A., State Board of Health, Box 201, Jacksonville, Fla. 
Culicidae, 

*43. Muma, Martin H., Department of Entomology, University of Nebraska, 
Lincoln, Nebr. 

*27. "'Munro, J. A., State College Station, Fargo, N. D. Orthoptera, Diptera, 

*37. Munson, Sam C., D^artment of Biology, George Washington University, 
Washington 6, D. C. 

*35. ^Murray, William D., 4460 Rosemary Parkway, Columbus 2, Ohio. (F. *46). 
Sphecidae, 

*28. Musgrave, Anthony, Australian Museum, College Street, Sydney, New 
South Wales, Australia. (F. *41). Nycteribiidae. 

*27. Musgrave, Paul N., 1956 Underwood Ave., Huntington, W. Va. Dryopidae. 
*47. Myers, Theodore B., 1786 Gerrard Ave., Columbus 12, Ohio. 

N 

*46. Nakajima, Toshio, Entomological Institute, Fac. of Agr, Hokkaido, Sapporo, 
Im^rial University, Japan. Scarabaeidae, 

Ch. NEEDHAM, j. G., 6 Needham Place, Ithaca, N. Y. (F. *07, H. F. *35). 
Odonatay Epkemerida. 

*21. Neiswander, C. R., Ohio Agricultural Experiment Station, Wooster, Ohio. 
* I^ects of Ornamentals, 

*28. Neiswander, R. B., Ohio Agricultural Experiment Station, Wooster, Ohio. 
Fruit Insects, 

*89. Nesbitt, Herbert H. J., 34 Lakeside Ave., Ottawa, Ontario, Canada. Acarina, 
Ch. Ness, Henry, 821 Kellogg Ave., Ames, Iowa. Economic Entomology, 

*34, Nevin, F. Reese, Plattsburg State Teachers College, Plattsburg, N. Y. 
Morphology of Acarina. 

Ch. Newcomer, E. J., Box 1291, Yakima, Wash. Fruit Insects. 

*15. Newman, George B., 246 East Hamilton Ave., State College, Pa. Insect 
Histolo^. 

*28. Newton, Richard C. , Bureau of Entomology and Plant Quarantine, Bozeman, 
Mont. Alfalfa Weevil, 

*47. Nicolaides, George, U. S. Quarantine Station, Rosebank, Staten Island, 
N. Y. 

*38. Nicholson, H. Page, U.S.P.H.S., C. D. C., Technical Development Division, 
Box 769, Savannah, Ga. Simuliidae, 

*31. Nickels, C, B., Box 209, Bureau of Entomology, Brownwood, Tex. Pecan 
Insects. 

*47- Nishida, Toshiyuki, 628 Marmion St., Honolulu 13, Hawaii. 

*22. Noble, W. B., Bureau of Entomology and Plant Quarantine, Box 1857, 
Sacramento 9, Calif. Cereal and Forage Insects. 

Lowell E., Biology Bldg., University of Wisconsin, Madison, Wis. 
*17. Notman, Howard, Circle Road, Dougan Hills, Staten Island, N, Y. 
Carahidaey Staphylinidae. 

*37. Nye, William P., Department of Entomology, Room 225, Utah State Agri- 
cultural College, Logan, Utah. Forest Insects. 

O 

*31, O’Byme, Harold I., R. F. D. #1, Box 792, Glencoe, Mo. Ecology y 
Lepidoptera, 

*44. Ogloblin, Alexander, 3120 Sanabria, Buenos Aires, Argentina. 

*08. OTCane, Walter C., Durham, N. H. (F. *24). 

*29. O^N, Paul W . , Bureau of Entomology and Pl^t Quarantine, Washington 25, 
D.C. (F.*^). Homoptera, . s . 

*46. 0*Neill, Kellie, U. S. D. A., Box 896, Macon, Ga. Culicidacy Rhynchopkora. 
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’37. O’Neill, William J., Tree Fruit Branch Experiment Station, Box 696, 
Wenatchee, Wash. Fruit Insects. 

’34. Oosthuizen, M. J., School of Agriculture, Potchefstroom, South Africa* 
Stored Grain Insects. 

Ch. OSBORN, HERBERT, Ohio State University, Columbus, Ohio. (F. ’07, 
H. F. ’28). Homopterat Cicadellidae. 

’08. Osborn, H. T., 76 Highland Ave., Los Gatos, Calif. Cicadellidae. 

Ch. OsBURN, R. C., Hancock Foundation, University of Southern California, 
Los Angeles 7, Calif. Syrphidae. 

’43. Osmun, John V., Mountain Ave., Murray Hill, N. J. 

’46. Owen, Robert P., 401 Washington Ave., Brooklyn, N. Y. 

’36. Owen, William Bert, Department of Zoology, University of Wyoming, 
Laramie, Wyo. Culicidae. 

’45. Owsley, William B., Kentucky Wesleyan College, Winchester, Ky, 
Cerambycidae. 

*25. OzBURN, Reg. H., Ontario Agricultural College, Guelph, Ontario, Canada. 
(F. ’43). Insect Histology. 

P 

*15. Packard, Clyde M., Bureau of Entomology and Plant Quarantine, Wash- 
ington, D. C. Cereal and Forage Insects. 

*18. Painter, H. R,, 705 Bexley Road, West Lafayette, Ind. Phyllophaga. 

’19. Painter, R. H,, Department of Entomology, Kansas State College, 
Manhattan, Kans. (F. ’35). Diptera^ Bomh^iidae. 

*39. Palm, Charles E., Department of Entomology, Cornell University, Ithaca, 
N. Y. Forage Crop Insects. 

’37. Palmer, Boyd B.„ Polytechnic Institute, San German, Puerto Rico. 
Trichoptera. 

*27. Palmer, Miriam A,, 621 South Howes St., Fort Collins, Colo. (P. *37). 
A phidae. 

’47. Parfinowich, Sophy I,, U. S. National Museum, Washington 25, D. C. 

*27. Park, Orlando, Department of Zoology, Northwestern University, 
Evanston, 111. (F. ’-fi)). Pselaphidae. 

*39. Parker, Barbara M., 635 Hinman Ave., Evanston, 111. 

*25. Parker, H. L., European Parasite Laboratory, ^ Rue Jules Parent, Reuil- 
Malmaison, Seine et Oise, France. (F. *40). Parasitic Hymenoptera. 

*24. Parker, R. L., Department of Entomology, Kansas State College, Man- 
hattan, Kans. Apiculture. 

*18. Parks, T. H., Department of Entomology, Ohio State University, Columbus, 
10, Ohio, 

*24. Parman, D. C., Box 509, Uvalde, Tex. Diptera. 

*43. Parr, Thaddeus, Whitemarsh Research Laboratory, Box 4388, Chestnut 
Hill P. 0., Philadelphia 18, Pa. 

Ch. Parrott, P. J., Agricultural Experiment Station, Geneva, N. Y. (F. T4). 

T2. Parshley, H. M., Department of Zoology, Smith College, Northampton, 
Mass. (F. *43). Ileteroptera. 

*32. Parsons, Carl T., 238 East 62nd St,, New York, N. Y. (F. *46). Coleoptera. 

*34. Pnrten, Herbert H,, Division of Entomology, University Farm, St. Paul 8, 
Minn. Greenhouse Insects. 

*32. Passos, Cyril F. dos, Washington Comers, Mendham, N. J. Lepidoptera. 

Ch. *Patch, Edith M., P, 0. Box 150, Orono, Me. (F. *14). Aphididae. 

*47. Patton, Robert L., Department of Entomology, Cornell University, Ithaca, 
N. Y. 

*35. Paullus, Harold J., Midwest Division, California Packing Corporation, 
Rochelle, 111. 

’23. *Payne, Nellie M., c/o American Cyanamid Company, Boston Post Road, 
Stamford, Conn. (F *40). Physiology. 

*20, Peairs, L. M., Morgantown, W. Va. (F. *40). 

*34. Pechuman, La Veme L., 7 Davison Road, Lockport, N. Y. Tabanidae. 

’46. Peck, Oswald, Division of Entomology, Department of Agriculture, Con- 
federation Building, Ottawa, Ontario, Canada. Hymenoptera. 

*40. Pederson, Calvin E., Department of Entomology, Michigan State College, 
East Lansing, Mich. Cicadellidae. 

*47. Pelot, Betty I^u, 1128 Connecticut St., Lawrence, Kans. 
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’37. Pelton, John Z., 205 First Ave., Waverly, Ohio. Aquatic Insects, 

’47. Penn, George H., Ill, Department of Zoology, Tulane University, New 
Orleans 15, La. Diptera^ Culicidae. 

’35. Penner, Lawrence R., Department of Zoology and Entomology, University 
of Connecticut, Storrs, Conn. Delphacidae, Muscoidea. 

'30. Pepper, Bailey B., Department of Entomology, Agricultural Experiment 
Station, New Brunswick, N. J. Biological Control. 

’29. Peters, Harold T., State Teachers College, Bemidji, Minn. Siphonaptera, 

'39. Peterson, Allan G., Division of Entomology, University Farm, St. Paul 1, 
Minn. Potato Insects j Aphiidae^ Miridae, Culicidae. 

*11. Peterson, Alvah, Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. (F. *28). Biological Control, 

*37. Peterson, Lloyd O. T., Indian Head, Saskatchewan, Canada. Forest 
Entomology. 

*07. Petrunkevitch, Alexander, Yale University, New Haven, Conn. (F. *37). 
Arachnida. 

*43. Pfadt, Robert E., Department of Entomology, University of Wyoming, 
Laramie, Wyo. Orthoptera. 

*21. Phillips, E. F., Cornell University, Ithaca, N. Y. (F. *29). Apiculture. 

*47. Phillips, Grace R., 373 William St., East Orange, N. J. 

*12. Phillips, W. J., 718 Cargill Lane, Charlottesville, Va. Harmolita, 

*37. Phillips, W. Levi, 985 South Third East, Salt Lake City 4, Utah. Lepidoptera. 

Ch. Pierce, W. Dwight, 1074 Browning Blvd., Los Angeles 37, Calif. (F. *30), 
Rhynchophora. 

*41, Platt, Fred R., Deputy Agricultural Commissioner, Court House, Riverside, 
Calif. Coccidact Coleoptera. 

*41. Pletsch, Donald J., Economic and Scientific Section, GHQ, SCAP, APO 500, 
c/o P. M., San Francisco, Calif. Psyllidae, Myrmeleonidae. 

*28. Plummer, C. C., Apartado Number 3, Colonia Anahuac, Mexico, D. F., 
Mexico. (F. 44). Membracidae. 

*18. Poos, Fred W., Beltsville Research Center, Beltsville, Md. (F. *43). 

*23. Porter, B. A., Bureau of Entomology and Plant Quarantine, Washington, 
D. C. Fruit Insects. 

'43. Porter, John E., 612 W. Nevada St., Urbana, 111. 

*35. Post, Richard L., Department of Entomology, University of North Dakota, 
Fargo, N. D. Thysanoptera. 

*44. Potts, Robert W. L., Room 6, Agricultural Building, Embarcadero at 
Mission, San Francisco 5, Calif, Scarabaeidae^ Acaraeinae. 

*26. Potts, Samuel F., 56 Hillhouse Ave., New Haven, Conn, Toxicology ^ 
Physiology. 

*36. *Pratt, Harry D., U. S. Public Health Service, District No. 6, San Juan, 
Puerto Rico. (F. *46). Ichneumonidae, 

*47. Pratt, John Jacob, Jr., Comstock Hall, Cornell University, Ithaca, N. Y. 

T6. Price, W. A., University of Kentucky, Lexington, Ky. Economic Entomology. 

*32. ♦Pritchard, A. Earl, Division of Entomology, University of California 
Berkeley, Calif. (F. *43). Asilidae, Itonididae. 

*28. Procter, William, Bar Harbor, Mr. (F. *40). Insects of Mt. Desert Region. 

*33. Putnam, W. L., Dominion Entomological Laboratory, Vineland Station, 
Ontario, Canada. Chrysopidae. 


Q 

*36. Quarterman, Kenneth D., 7 Bright St., Savannah, Ga. Cimicidae. 

*46. Quraishi, M. Sayeed, Femald Hall, University of Massachusetts, Amherst, 
Mass. 


R 

*44. Ramos, J. A. , Department of Biology, University of Puerto Rico, Mayaquez, 
Puerto Rico. 

*42. Ramsay, h^ynard J., 37 John St., Staten Island 2, N. Y. Coleoptera^ Larvae. 
*43. Rapp, William F., Jr., Gaylord Hall, Doane College, Crete, Nebr. Diptera^ 
Psychodidae. 

*14. Rau, Phil, 549 East Argonne Drive 22, Kirkwood, Mo. (F. 27). 
Hymenoptera^ Behavior. 

,44. Redd, Jabus Constantine, Box 1538, State College, Miss. 
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’46. Redlinger, Leonard M., Entomology Department, Kansas State College, 
Manhattan, Kans. Diptera — Emptdtdae. 

’23. Reed, W. D., 3609 Military Road, N. W., Washington 15, D. C. Tobacco 
Insects, 

’30. Rees, Don M., University of Utah, Salt Lake City, Utah. Culicidae, 

’23. Reeves, Joseph A., 630 Federal Building, Buffalo 3, N. Y. Chrysomelidae, 
Fulgoridae, 

’44. Reeves, William C., Hooper Foundation for Medical Research, San 
Francisco 22, Calif. 

Ch. Rehn, J. a. G., Academy of Natural Sciences of Philadelphia, 19th-The 
Parkway, Philadelphia 3, Pa. (F. *14). Dermapterat Orthoptera, 

’45. Reichart, Charles V., Department of Biology, Providence College, Provi- 
dence 8, Rhode Island. Hemiptera. 

’43. Remington, Charles L., Department of Zoology, Harvard University, 
Cambridge 38, Mass. Thysanurat Entotrophi, I^pidoptera. 

’34. Rice, Paul L., Department of Entomology, Agricultural Experiment Station, 
Newark, Del. Chalcidoidea. 

’30. Richards, A. Glenn, Jr., Entomology Department, University Farm, 
St. Paul 1, Minn. (F. ’38). Noctuidae, 

’14. Richardson, Charles H., Department of Entomology, Iowa State College, 
Ames, Iowa. (F. ’31). Physiology. 

’29. Richardson, Maj. H. H,, U.S.D.A. Quarantine Inspection Station, 209 River 
St., Hoboken, N. J. (F. ’41). Physiology, 

’28. Richmond, Edward A., 31 Rosemont Ave., Frederick, Md. Hydrophilidae. 

’46. Ricker, William E., Department of Zoology, Indiana University, Bloom- 
ington, Ind. Plecoptera. 

’39. Riedel, F. A., 2894 Dexter St., Denver?, Colo. 

’43. Rieder, Robert E., Shell Oil Co., Terminal Sales Building, Portland 5, Ore. 

’39. Riegel, Garland T., Department of Entomology, University of Illinois, 
Urbana, 111. Braconidae. 

’22. Ries, Donald T., Department of Biology, Illinois State Normal University, 
Normal, 111. Cephidae, Siricidae, 

’40. Riherd, Paul T., Box 42, Stafford, Tex. Truck Crop Insects. 

Ch. Riley, William A., Department of Zoology, University of Minnesota, 
Minneapolis, Minn. (F. ’14). Parasitology, 

’39. Rings, Roy W., 1158 Oakland Ave., Columbus, Ohio. Ceramhycidae. 

’33. Ritcher, Paul 0., Agricultural Experiment Station, Lexington, Ky. (F. ’44). 
Phyllophaga, 

’36. Ritchie, C. L., Box 340, Honolulu 9, Hawaii. Coccidae, Lepido pterous Larvae. 

’47. Rivero, Juan A., Biology Department, College of Agriculture, Mayaquez, 
Puerto Rico. 

’39. Roark, R. C., Bureau of Entomology and Plant Quarantine, Beltsville, Md. 
Insecticides. 

’47. Roback, Selwyn S., 3 Grove Place, Ithaca, N. Y. Diptera, 

’40. Roberts, H. Radclyffe, Box 400, Bryn Mawr, Pa. Acrididae. 

’31. Rol>erts, J. Harvey, Box 8729, University, La. Trichoptera. 

’43. Roberts, Reed S., 346 West First North, Logan, Utah, 

’45. Robinson, John H., P. O. Box 63, Barksdale Field, La. 

’15. Robinson, J. M., Box 671, Auburn, Ala. Dermestidae. 

'45. Robinson, Paul Francis, 21 Fenwood Road, Boston 15, Mass. 

’26. Robinson, William, Burnt Mills Hills, Silver Spring, Md. (F. ’39). 
Physiology. 

’41. Rockstein, Morris, Division of Entomology, University of Minnesota, 
University Farm, St. Paul, Minn. 

’13. Rockwood, L. P., 130 Third Ave. S. E., Forest Grove, Ore. Noctuidae, 
Orthoptera. 

’31. Rodeck, Hugo G., University of Colorado Museum, Boulder, Colo. Nomada. 

’44. Rodock, Roy Edgar, Lewiston State Normal School, Lewiston, Idaho. 

’47. Rodriguez, Juan G., Department of Entomology, Ohio Agricultural Experi- 
ment Station, Wooster, Ohio. 

’15. Rogers, J. Speed, Museum of Zoology, University of Michigan, Ann Arbor, 
Mich. (F. ’43). Tipulidae. 

’41. ♦Rogoff, William M., University of California, Citrus Experiment Station, 
Riverside, Calif. 
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*27. Rohwer, S. a., Bureau of Entomology and Plant Quarantine, Washington, 
D. C. (F. ’29). Hymenoptera, 

*25. Rosewall, 0. W., Box 8729, Department of Entomology, Louisiana State 
University, Baton Rouge 3, La. Coleoptera, Pentatomidae, 

*39. Ross, Edward S., Department of Entomology, California Academy of 
Sciences, Golden Gate Park, San Francisco 18, Calif. Histeridae, 
Embioptera. 

*31. Ross, Heiubert H., Illinois Natural History Survey, Urbana, 111. Sawflies, 
Caddisflies. 

*12. Ross, William A., Vineland Station, Ontario Canada. Aphidae. 

*40. Roth, Louis M,, Quartermaster Research and Development Laboratories, 
Biological Laboratories, Philadelphia Quartermaster Depot, 2800 South 
20th St., Philadelphia 45, Pa. Diptera, CuUcidae. 

’36. Rozeboom, Lloyd Eugene, School of Hygiene and Public Health, 615 North 
Wolf St., Baltimore 5, Md. (F. *46). CuUcidae, 

*14. Ruckes, Herbert, 167-11 33rd Ave., Flushing, New York, N. Y. (F. *47). 
Pentatomidae. 

*39. Rude, Clifford S., Abasolo 518 Ote, Torreon, Coah., Mexico. Ixodidae. 

*46. Russell, Louise M., Bureau of Entomology and Plant Quarantine, Wash- 
ington 25, D. C. 

*42. Ryan, George S., R. R. #4, Angola, Ind. Noctuiidae. 

S 

*33. *Sabrosky, Curtis W., Division of Insects, U. S. National Museum, Wash- 
ington, D. C. (F. *41), Chloropidae. 

*41. Sailer, Reece L, Division of Insects, U. S. National Museum, Washington 25, 
D. C. Hemiptera. 

*38. Sailsbury, Murl B., 824 Gaf&eld Place, Evanston, 111. Chrysomelid Larvae. 

*46. Sakagami, Shoichi, Entomological Institute, Hokkaido, Imperial Uni- 
versity, Sapporo, Hokkaido, Japan. 

*29. Sakimura, K., Pineapple Research Institute, Box 3166, Honolulu 2, Hawaii. 
Thysanoptera. 

*46. Sallee, Roy M., 131 North Normal Street, Macomb, 111. Formicidae. 

*37. Sampson, William W., 156 South Fourteenth St., Richmond, Calif. 
Aphididae^ Aleurodidae. 

*31. Sanderson, Milton W., Illinois Natural History Survey, Urbana, 111. 
(F. *43). Coleoptera. 

*07. Satterthwait, A. F., 806 Ohio St., Urbana, 111. (F. *30). Calendra. 

*46. Sawamoto, Takahisa, Hokkaido Forest Experiment Station, Toyohira 5 
jo 13 chome, Sapporo, Japan. Scolytidae, Scolydoplatopidaei Platypodidae. 

*29. Scaramuzza, L. C., Central Mercedes, Prov. of Matanzas, Cuba. Sugar 
Cane Insects. 

*30. Schlosberg, Morris, P. O. Box 606, West Lafayette, Ind. Lepidoptera. 

*29. Schmidt, Carl T., Box 3166, Honolulu, Hawaii. Ecology. 

*33. Schmidt, Helen D. O’Neil, Box 3166, Honolulu, Hawaii. Trichoptera. 

*20. ScHMiEDER, Rudolf G., Zoolo^ Laboratory, University of Pennsylvania, 
Philadelphia, Pa. (F. *47). Hymenoptera. 

*32. Schmitt, John B., Department of Entomology, New Jersey Agricultural 
Exf^riment Station, New Brunwsick, N. J. (F. *43) . Morphology. 

*34. Schmitt, T. J., Jr., Apt. 16, 1086 Corona St., Denver 3, Colo. Scolytidae. 

*44. Schnitzer, Robert C. 

Ch. Schoene, W. j., Agricultural Experiment Station, Blacksburg, Va. (F. *44). 

*47. Schoenherr, William H., P. 0. Box 673, Danville, 111. 

*36. Schoof, Herbert F., 302 Home St., Raleigh, N. C. Chrysomelidae. 

*29. Schroeder, H. O., 5601 Patrick Henry Drive, Baltimore, Md. Ixodoidea, 
Argasidae. 

*40. Schuh, Joe, 705 NE 97th St., Portland 16, Ore. Odonata. 

*26. ScHWARDT, H. H., Department of Entomology, Cornell University, Ithaca. 
N. Y. (F. *35). T<wanidae. 

*26. Schwarz, Herbert F., American Museum of Natural History, 70th St. and 
Central Park West, New York, N. Y. (F. *37). Meliponidae. 

Scotland, Minnie B., 42 Continental Ave., Cohoes, N. Y. Lemna Insects. 

*46. Scudder, Harvey I., Department of Entomology, Cornell University, Ithaca, 
N. Y. CuUcidae^ Coleoptera^ Lampyroidea. 
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’25. ScuLLEN, H. A., Department of Entomology, Oregon State College, Corvallis, 
Ore. (F. ’40). Cerceridae. 

’46. Seabrook, Edwin L., County Courthouse Annex, West Palm Beach, Fla. 
’23. Seamans, H. L., 616 Confederation Building, Ottawa, Ontario, Canada. 
M us coidea, 

’41. Sears, Jack W., B. L. 319, University of Texas, Austin 21, Tex. 

’36. Servers, Charles H., Roosevelt College, 420 South Michigan, Chicago 5, 
111. (F. ’46). TermitophileSt Staphylinidae (Aleocharinae), 

’08. Severin, H. C., South Dakota State College, Brookings, S. D. (F. ’39). 
Orthoptera^ Homoptera^ Heteroptera, 

’07 . Shafer, George D. , 321 Melville Ave. , Palo Alto, Calif. (F. ’41 ) . Physiology. 
’46. Sharp, S. S., Department of Zoology and Entomology, Iowa State College, 
Ames, Iowa. Toxicology. 

’35. Shaw, Frank R., Femald Hall, Massachusetts State College, Amherst, 
Mass. (F. ’46). Mycetophilidae. 

’29. Shaw, John G., Laboratorio Entomologico, Apt. Number 3, Colonia Anhuac, 
D. F., Mexico. 

Ch. Shelford, V. E., Vivarium Building, Wright and Healy Sts., Champaign, 
111. (F. ’20). Ecology. 

*43. Shenefelt, Roy D., Department of Entomology, University of Wisconsin, 
Madison 6, Wis. 

’22. Shepard, Harold H., Insecticide Testing Laboratory, U.S.D.A., Beltsville, 
Md. (F, ’39). Hesperitdae. 

’ll. Sherman, John D., Jr., 132 Primrose Ave., Mt. Vernon, N. Y. (F. ’39). 
Dytiscidae. 

’34. Shields, S. E., 346 Berry Field, Nashville, Tenn. Culicidae. 

’35. *Shockley, Wilfred, 11& Sherman St., Denver 3, Colo. Ceramhycidae, 
Decticinae. 

’28, Shropshire, Leslie H., c/o Fairmont Packing Company, Fairmont, Minn. 
Economic Entomology. 

Ch. Shull, A. Franklin, 431 Highland Road, Ann Arbor, Mich. (F. ’39). 
Aphididae. 

’15. SiLVESiRi, Filippo, Scuola Superiore d’Agricoltura, Portici, Italy. (F. '20). 

ThysanurCt Protura, Termites ^ Myriopoda. 

’42. Siramonds, Frederick J., Imperial Parasite Service, Belleville, Ontario, 
Canada. 

’29. Simmons, Perez, 712 Elizabeth St., Fresno 3, Calif. Dried Fruit Insects. 
*39. Simonds, William E., R. F. D. #1, Box 26, Ojai, Calif. Elateridae. 

*30. *Simpson, Geddes W., Holmes Hall, Orono, Me. Insects and Plant Diseases. 
*38, Singleton, J. M., 209 River St., Hoboken, N. J. Quarentines. 

*46. Slater, James A., Department of Zoology and Entomology, Iowa State 
College, Ames, Iowa. 

*43. Slifer, Eleanor H., Department of Zoology, State University of Iowa, Iowa 
City, Iowa. 

*32. Smith, Carroll N., 710 East Concord Ave., Orlando, Fla. Ixodidae. 

*32. Smith, Charles E., Agricultural Experiment Station, University Branch, 
Baton Rouge, La. Truck Crop Insects. 

*35. Smith, Clyde F., Department of Entomology, University of North Carolina, 
Raleigh, N. C. (F. *46). Aphididae. 

’27, Smith, Floyd F., Agricultural Research Center, Beltsville, Md. (F. ’43). 
Aphididae, Taisonemidae. 

’41. Smith, Gordon F., P. 0. Box 907, Bakersfield, Calif. Diptera. 

’35. Smith, Howard W., 919 N. Fourth St., Manhattan, Kansas. 

’37. Smith, Marion E., Femald Hall, Massachusetts State College, Amherst, 
Mass. Arctiidae. 

’19. Smith, Marion R., Room 377, U. S. National Museum, Washington 25, D. C. 
(F. ’38). Formicidae. 

’42. Smith, Ray F., 112 Agriculture Hall, University of California, Berkeley 4, 
Calif. Diahrotica, Colias. 

*14. Smith, Roger C., Department of Entomology, Kansas State College, 
Manhattan, Kans. (F. ’31). Neuroptera. 

’44. Smith, William Ward, U.S.P.H.S., Jackson 113, Miss. 

’18. Snnpp, Oliver I., Box 527, Fort Valley, Ga. Rhynchophora. 
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*39. Snipes, B. Thomas, Dodge & Olcott, Inc., P. 0. Box 550, Powell, Wyo. 
Siphonaptera. 

*24. Snodgrass, R. E., 3706 Thirteenth St. N. W., Washington 10, D. C. (F. '27). 
Morphology, 

*45. Snow, Willis E., Department of Entomology, University of Illinois, 
IJrbana, 111. 

*44. Snyder, Everett G., Department of Biological Science, Michigan State 
College, East Lansing, Mich. Diptera, Morphology and Economic 
Entomology, 

*36. Snyder, Fred M., 721 Oak Ave., Orlando, Fla. Muscoidea. 

*38. Sommerman, Kathryn M., Division of Parasitology, Army Medical School, 
A.M.C., Washington 12, D. C. Carrodentia. 

*26. Sorenson, Charles J., Agricultural Experiment Station, Logan, Utah. 
Miridae. 

*14. *Spencer, G. J., University of British Columbia, Vancouver, British 
Columbia, Canada. Trypetidae, 

*19. Spencer, Herbert, Box 112, Fort Pierce, Fla. (F. *37). Hymenoptera, 
Citrus Insects, 

Ch. Spooner, Charles S., 1436 Seventh St., Charleston, 111. (F. *43). Fiilgoridae. 
*30. Stanley, W. W., Agricultural Experiment Station, Knoxville, Tenn. 
Phalaenidae. 

*46. *Stannard, Lewis J., Jr., Illinois Natural History Survey, Urbana, 111. 
Thysanoptera, 

*35. Stehr, William C., Department of Zoology, Ohio University, Athens, Ohio. 
CoccinelHdae, Carahidae. 

*27. Steiner, L. F., 1237 Washington Ave., Vincennes, Ind. Fruit Insects. 

*46. Steinhaus, Edward A., Insect Pathology Laboratory, University of Cali- 
fornia, Berkeley 8, Calif. 

*29. Steinweden, John B., Bureau of Nursery Service, State Department of 
Agriculture, Sacramento, Calif. Coccidae, Thysanoptera. 

*31. Stewart, M. A., Division of Entomology, 112 Agriculture Hall, University of 
California, Berkeley, Calif. (F. *41). Siphonaptera. 

*15. Stiles, Charles F., Box 29, Stillwater, Okla. 

*23. Stirrett, George M., Dominion Entomological Laboratory, Chatham, 
Ontario. 

*38. Stitt, Loyd L., Western Washington Experiment Station, Puyallup, Wash. 
Miridae. 

*27. Stone, Alan, Bureau of Entomology and Plant Quarantine, Washington 25, 
D. C. (F. *40). SirmiUidae, Tabanidae, Culicidae. 

*36. Stone, Philip C., 105 Whitten Hall, University of Missouri, Columbia, Mo. 
Ixodidae. 

*28. Stone, William E., Laboratorio Entomologica, Apartado Number 3, Colonia 
Anahuac, D. F., Mexico. 

*42. Strandtmann, R. W., D^artment of Preventive Medicine, Medical Branch, 
University of Texas, Galveston, Texas. Specidacj Acarina: Laelaptidae. 
*12. Strickland, E. H., Main Library, University of Alberta, Edmonton, Alberta, 
Canada. Elaferidae. 

*25. Strohecker, H. F., Department of Zoology, University of Miami, Coral 
Gables 34, Fla. Orthoptera. 

*34. Strom, L. G., Box 992, U.S.P.H.S., Brownsville, Texas. Aphiidae. 

*46. Strong, Rudolph G., P. O. Box 1538, State College, Miss. 

*31. Summerour, A. R., Box 173, Lucedale, Miss. 

*23. SWEETMAN, Harvey L., State College, Amherst, Mass. (F. *43). Ecology. 
*20. SwEZEY, Otto H., 2044 Lanihuli Drive, Honolulu 5, Hawaii. (F. *30). 
DelphacidaSy Lepidoptera, 

*44. Swift, Hewson H., 536 W. 113th St., New York 26, N. Y. Araneida, 
Ichnetimonidae, 

T 

*46. Takahsi, Hirosi, Entomological Institute, Hokkaido Imperial University, 
Sapporo, Japan. Simuliidae and Tahanidcte. 

*37. Talbot, Mary, Lindenwood College, St. Charles, Mo. Formicidae. 

*47. Tanada, Yoshinori, 511 Hiram Lane, Honolulu 22, T. Hawaii. 

*36. Tanner, M. C., 2902 Jackson Ave., Ogden, Utah. Plecoptera. 
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'27. Tanner, Vasco M., Brigham Yoting University, Provo, Utah. (F. '46). 
Tenebrionidaef CardbUae, 

'31. Tate, H. Douglas, U. S. Rubber Co., Naugatuck Div., Bethany 15, Conn. 

'36. *Tauber, Oscar E., Department of Zoology, Iowa State College, Ames, 
Iowa. (F. ’47). Physiology, 

'47. Taylor, Earl J., 174 North 1 West, Logan, Utah. 

'22. Taylor, Leland H., Department of Botany, West Virginia University, 
Morgantown, W. Va. Aculeate Hymenoptera. 

'34. *Telford, Horace S., Washington State College, Department of Zoology, 
Pullman, Wash. Syrphidae. 

'47. Telford, Paul E., Department of Zoology and Entomology, Ohio State 
University, Columbus 10, Ohio. 

'40. Thatcher, T. 0., 700 S. 31st St., Apt. 2C, Richmond, Calif. Scolytidae, 
Biiprestidae, Cerambycidae. 

'21. Thomas, Charles A., State College Laboratory, Kenneth Square, Chester 
County, Pa. Elateridae^ Scarabaeidae. 

'32. Thomas, Edward S., Ohio State Museum, Ohio State University, Colum- 
bus 10, Ohio. (F. '46). Orthoptera, 

'38. Thomas, Henry D., North Park College, Foster and Kedzie, Chicago 25, III. 
'15. Thomas, F. L., Agricultural Experiment Station, College Station, Texas. 
Cotton Insects, 

'39. Thompson, W. L., Box 1074, Lake Alfred, Fla. Citrus Insects, 

'10. Thompson, W. R., 228 Dundas St., Belleville, Ontario, Canada. (F. ’27). 
Tachinidae. 

'47. Thornton, Dorothy Golden, 7407 Dickinson Ave., College Park, Md. 

'46. Thurman, Deed C., Jr,, CDC Activities, U.S.P.H.S., P. 0. Box 210, 
Jacksonville, Fla. Culicidae, 

'22. Tietz, Harrison M., Department of Zoology, Pennsylvania State College, 
State College, Pa. (F. '46). Noctuidae. 

'11. Timberlake, P. H., Citrus Experiment Station, Riverside, Calif. (F. '38). 
Eficyrtidae, 

'23. Tissot, A. N. , Agricultural Experiment Station, Gainesville, Fla. Aphididae. 
'26. Todd, F. E., c/o Bee Culture, Beltsville, Mad. Apiculture, 

'33. *Townes, Henry K., Jr., 17 Elm St., McLean, Va. (F. '43). Ichneomonidae, 
Chironomus, 

'28. Towsend, Lee H., Department of Entomology, University of Kentucky, 
Lexington, Ky. Neuroptera, 

'36. Tracer, William, Rockefeller Institute, Princeton, N. J. (F. '47). Insect 
Nutrition. 

'39. Traub, Major Robert, Department of Parasitology, A.M.D.R.G.S., Army 
Medical Center, Washington 12, D. C. 

'46, Travassos, Lauro P., Department of Zoologia, Sec. da Agricultura, C. 
postal 172-A, Sao Paulo, S, P., Brazil. 

'30. Traver (Miss) Jay r., Femald Hall, Massachusetts State College, Amherst, 
Mass. (F. '35). Ephemeridae, 

'30. Travis, Bernard V., Box 3391, Orlando, Fla. Culicidae, 

'39. Trembley, Helen L., National Institute of Health, Betliesda 14, Md. 

'47. Truman, Lee C., 2701 Winthrop Ave,, Indianapolis 5, Ind. 

'47. Truxal, Frederick A., 505 Lane 11, Sunflower Village, Lawrence, Kans. 

'34. Trippel, A. W„ Indiana Department of Conservation, Box 408, Auburn, Ind. 
Chrysomelidae. 

'38. Tuck,*Jos^h B., Morrisville, Mo. Orthoptera, 

'28. Tullocn, George S., Department of Biolo^, Brooklyn College, Bedford 
Avenue and Avenue H., Brooklyn 10, N. Y. Morphology. 

'08. Turner, William F., P. 0. Box 162, Fort Valley, Ga. 

'29. *Tuthill, L. D., University of Hawaii, Honolulu, Hawaii. (F. '43). 
Psyllidae, Fulgoridae. 


U 

'47. Ullyett, Gerald Gumming, 228 Dundas St., Belleville, Ontario, Canada. 

'32. Usinger, Robert L., Division of Entomology, University of California, 
Berkeley, Calif. (F. '41). Heleroptera, except Corixidae, 
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V 

’22. Vance, AtIo M., Box 606, West Lafayette, Ind. Ecology. 

Ch. Van Dine, D. L., 805 Crescent Drive, Alexandria, Va. Fruit Insects. 

Ch. Van Dyke, E. C., Department of Entomology, California Academy of 
Science, Golden Gate Park, San Francisco, Calif. (F. *17). Coleoptera. 
’39. Vazquey, Leonila (Miss), Institute de Biologia, Casa del Lago, Chapultepec, 
D. F., Mexico. Psychidae. 

’43. Vemard, Carl E., Department of Zoology, Ohio State University, Colum- 
bus 10, Ohio. 

*48. Vincent, Lloyd E., Division of Entomology, Citrus Experiment Station, 
Riverside, Calif. 

’40. Vogt, George B., University of Maryland, College Park, Md. Coleoptera^ 
Hemiptera. 

W 

’15. Wade, J. S., Bureau of Entomology and Plant Quarantine, Washington, D. C. 
(F. ’37). Coleoptera. 

’21. Wadley, F. M., 3215 N. Albemarle, Arlmgton, Va, (F. *39). Aphididae. 

*18. Wainwright, C. J., 50 Christchurch Road, Bournemouth, England. Tachinidae. 
*22. Walkden, Herbert H., Bureau of Entomology and Plant Quarantine, 201 Post 
OfSce Building, Hutchinson, Kans. Noctuidae. 

’10. Walker, E. M., Department of Biology, University of Toronto, Toronto 5, 
Ontario, Canada. (F. *14). Odonata, Orthoptera. 

*30. Walker, Harry G., R. F. D. #1, Langhome, Pa. Economic Entomology. 

’38. Wallace, George E., Department of Entomology, Carnegie Museum, Pitts- 
burgh, Pa. Chalcididae. 

’46. Wallace, Herbert S., Department of Entomology, University of Kansas, 
Lawrence, Kans. Acriaidae. 

*23. Wallace, Hugh E., 210 Santa Rita, Modesto, Calif. 

*32. Walley, G. Stuart, Entomological Branch, Ottawa, Ontario, Canada. 

(F. *41). Hymenopterat Hemiptera. 

*37. Walter, E, V., Box 495, Lafayette, Ind. Economic Entomology. 

*47. Walters, Hubert J., 203 Harker Hall, 

*17. Walton, Willi^ R., 4323 Madison St., Hyattsville, Md. (F. *37). 

*46. Watanabe, Chihisa, Entomological Institute, Hokkaido Imperial Uni- 
versity, Sapporo, Hokkaido, Japan. Parasitic Hymenoptera, 

*25. Watson, S. A., Friends University, Wichita 12, Kans. MiridaCt Hemiptera. 
*46. Watson, Wynnfield Y,, Ic Benlamond Avenue, Toronto 13, Canada. 
Coleoptera. 

'34. Weber, Neal A., Department of Zoology, Swarthmore College, Swarthmore, 
Pa. (F. *44). Formicidae. 

9?}- Webster, R. L., Agricultural Experiment Station, Pullman, Wash. (F. *32). 
*45. Wechsler, Harry L, 2125 Holland Ave., Bronx, New York, N. Y. 

Ch. Weed, Clarence M., 854 Andover St., Lowell, Mass. (F. *24). 

^** East Helen St., Tucson, Ariz. CocddoBf Aphididae. 

*17. Weigel, C. A., Bureau of Entomology and Plant Quarantine, Beltsville, Md. 
Greenhouse Insects. 

’39. Weiman, Carl J., 725 South Foley St., Champaign, 111. Insecticides. 

’45. Weisgerber, A. F., 340 North Seventh St., Newark 7, N. J. 

’13. Weiss, Harry B., 19 North Seventh Ave., New Brunswick, N. J. (F. ’37). 
Ecology. ^ 

’12. We^, P.S., Department of Zoology, University of Michigan, Ann Arbor, 
Mich. (F. ’20). Aquatic Insects. 

*07. Lewis H., 6613 North Washington Blvd., East Falls Church, Va. 

(F. ’41). Cynipidae. 

'21. Wellhouse, Walter H., Department of Entomology, Iowa State College, 
Ames, Iowa. 

T., 1113 W. Tenth St., Lawrence, Kans. 

’44. Texas Agricultural Experiment Station, Substation #16, 

'39. W«izel, Rupert L., Chicago Natural History Museum, Roosevelt Road and 
F«ld Drive, Chicago, 111. Histeridae. 

'46. Werner, Floyd G., 702 Pearl St., Ottawa, 111. 
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'36. West, A, S., Jr., Department of Biology, Queen’s University, Kingston, 
Ontario, Canada. Buprestidae. 

'45. West, Fenton T., Moorehead State Teachers College, Morehead, Ky. 

'43. West, Luther S., Northern Michigan College of Education, Marquette, Mich. 
Diptera. 

'42. Westfall, Minter J., Jr., Department of Biology, University of Florida, 
Gainesville, Fla. 

'41. Weymam, Michael A., 1349 South Ave., Stratford, Conn. 

'18. Whedon, A. D., North Dakota State College, Fargo, N. D. Odonata. 

'22. Wheeler, George C., University Station, Grand Forks, N. D. (F. '40). 
Formicidae, Eucharidae. 

'32. Whitcomb, W. D., 240 Beaver St., Massachusetts State College Experiment 
Station, Waltham, Mass. 

'29. Wilbur, D. A., Kansas State College, Manhattan, Kans. Hornopterat 
Cicadellidae. 

'24. Wilcox, Joseph, 1208 East Main, Alhambra, Calif. (F. '41). Asilidae, 

'35. Wild, William, ^9 Walnut St., East Aurora, N. Y. Microlepidoptera, 

'36. Wilkes, A., Dominion Parasite Laboratory, 228 Dundas St. E., Belleville, 
Ontario, Canada. 

'47. Wilkins, Orin Perry, 301 W. 35th St., Austin, Texas. 

'29. Will, Homer C., Juniata College, Huntington, Pa. Tenthredinoidea, 

'38. WiLLEMSE, C., Eygelshovan, Z. L., Holland. (F. '46). Ortkoptera, 

'14. Williams, C. B., Rothansted Experiment Station, Harpenden, Herts, Eng- 
land. (F. ’30). Migrations of Insects. 

'44. Williams, Genevieve, 2955 Blame, Apt. 408, Detroit 6, Mich. 

'38. Williams, J. L., Box 72, Lincoln University, Pa. Lepidoptera. 

'40. Williams, Lt. Roger W., DeLamar Institute of Public Health, 600 West 
168th St., New York 32, N. Y. Disease Transmission. 

'44. Wilson, Clifton A., D^artment of Zoology and Entomology, Mississippi 
State College, State College, Miss. 

'23. Wilson, C. C., P. 0. Box 1857, Sacramento, Calif. Ortkoptera. 

'33. Wilson, Edward H., Star Route, Gray, Me. 

'25, Wilson, F. H., Department of Biology, Champlain College, Plattsbxxrg, N. Y. 
Mallophaga. 

'30. Wilson, John W., 5 West Washington St., Bath, N. Y. Economic Entomology. 
'45, Wilson, Kent Hale, 430 Ridgewood Road, Fort Worth 7, Tex. 

*28, Windsor, Margaret, 220 Santa Rita, Palo Alto, Calif. Straiiomyiidae. 

'37. Wing, Merle W., Department of Zoolo^ and Entomology, North Carolina 
State College, Raleigh, N. C. Formicidae. 

'41. *Wirth, Willis W., Mosquito Control Section, 15 Shattrick Square, Berkeley, 
Calif. Culicidae, Reduviidae. 

Ch. ♦Wirtner, M., St. Vincent Archabbey, Latrobe, Pa. Hemiptera. 

’27. Wisecup, C. B., 515 Humboldt, Manhattan, Kansas. Insecticides. 

Ch. WoGLUM, R, S., Box 2706, Terminal Annex, Los Angeles 54, Calif. (F. '39). 
'31. Woke, P. A., Division of Tropical Diseases, National Institute of Health, 
Bcthesda 14, Md. Culicidae. 

'34. Wolfenbarger, D, Otis, Route 2, Box 508, Florida Sub-Tropical Experiment 
Station, Homestead, Fla. Economic Entomology. 

'47. Wood, Gilbert C., 73-12 35th Ave., Jackson Heights, N. Y. 

'42. Wood, Stephan L., River Heights, Logan, Utah. North American Scolytidae. 
'14. Wood, W. B., 4620 Butterworth Place, N. W., Washington, D. C. 

'37. Woodbury, Elton N., Naval Stores Department, Hercules Powder Company, 
Wilmington, Del. Insecticides. 

'25, Woodruff, L. C., Department of Entomology, University of Kansas, 
Lawrence, Kans. (F. '35). Insect Physiology. 

'45. Worcester, Douglas John, P. 0. Box 805, Puunene, Maui, Hawaiian Islands. 
'22. Worthley, H. N., 683 Shadowlawn Drive, Westfield, N. Y. Insecticides. 

'28. Wray, David L., Jr., Department of Agriculture, Raleigh, N. C. (F, '43). 
Collembola. 

*41. Wright, Gilbert, Illinois State Museum, Springfield, 111, 

*39. Wright, Mike, Department of Biology, Tusculum College, Greenville, Tenn. 
Odonata. 
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'46. Yancey, Robert M., Department of Entomology, Oregon State College, 
Corvallis, Ore. _ „ j/ n 

*43. Yergason, Robert M., 50 Famiington Ave., Hartford, Conn, 

*31. Yeager, J. P., Beltsville Center, Beltsville, Md. (F. *37). Physiology. 

’40. Yolles, Mrs. T. Knigin, 189 East 18th St., Brooklyn, N. Y. 

*28. Young, Hiram C., Box 132, Florala, Ala. Cotton Insects. 

Z 

*07. Zetek, James, Drawer C, Balboa, Canal Zone. (F . *39) . Trypetidae. 

*41. ^Zimmerman, Elwood C., Bishop Museum, Honolulu 35, f. Hawaii. (F. *46). 


Total membership, 985; Fellows, 281; Honorary Fellows, 11. 
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A CONTRIBUTION TO THE PHYTOGENY OF 
THE MYCETOPHILIDAEi 

P. R. SHAW, 

Department of Entomology, 

University of Massachusetts 

The interest of the author was drawn to the study of thoracic 
sclcrites as possible aids in the determination of the relationships of 
insects. In 1925, Dr. Craifipton presented data to indicate the inter- 
relationship of the non-tipuloid Nematoccra based on a study of thoracic 
sclerites From time to time, the author had made random observations 
on the shape of pleural sclcrites in the Mycetophilidae, but until the 
present time, no attempt has been made to classify this family by the 
use of these sclerites. 

It is recognized that the number of forms studied is far from com- 
plete However, certain tendencies appear to be observable. It is 
hoped that the study will serve to stimulate interest in this group and 
that someone will develop this work to cover all of the genera. 

In most cases the studies were made on males which were preserved 
in <S0% alcohol. In a few instances only dried specimens were available. 
These were boiled in KOH, soaked in water, and then preserved in 
alcohol. The setae arc omitted intentionally in order to present clearly 
the shape of the sclerites. Credit is given to Elmer Smith for the 
preparation of all the figures. Without his able assistance, the present 
work could not have been ('ompletcd. 

Before' trying to develop a phylogenetic grouping for the genera of the 
Mycetophilidae, it will be best to discniss briefly some of the concepts 
(‘oiK'crning the evolution of the entire family. It is felt that this is 
essential in order to fonii an opinion of what a primitive or generalized 
Myc'ctophilid may be. 

Endcrlcin, 1911, presented views concerning the interrelationships 
of the family. He derived the Mycetophilidae, the Bibionidae, the 
Scatopsidae, and the Cecidomyiidae from a common ancestry. Within 
the Mycetophilidae he appears to have regarded the Ceroplatinae as 
most primitive. The Macrocerinae were apparently deriv^ from an 
ancestral stock similar to that of the Ceroplatinae. This view seems 

^The author wishes to express his gratitude to Drs. C. P. Alexander and 
O. C. Crampton for their interest and helpful suggestions. 
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to be substantiated by some later workers who have indicated that the 
Macrocerinae shotdd be included in the Ceroplatinae. The author 
does not agree with that grouping. 

According to Enderlein the Bolitophilinae, the Pachyneurinae, the 
Mycetobinae and the Diadocidinae all were developed from one common 
stock. Of these, the Bolitophilinae were considered the most primitive. 

The Sciophilinae and the Mycetophilinae were considered to have 
evolved from a distinct stock more closely related to the Simtdiidae, 
the Cecidomyidae, the Scatopsidae and the Bibionidae and the Sciarinae 
than are the other Mycetophilid genera. It is probable that this is 
based on the opinion that the Sciarinae may have evolved through the 
Sciophilinae. I do not agpree with this concept since I feel that the 
resemblance of certain Sciophiline genera to the Sciarinae is a case of 
parallel development. 

Enderlein considered that the Sciarinae were more closely related 
to the Lestremiinae of the Cecidomyiidae than to the Mycetophilids. 
This is based on the presence of a dorsal eye bridge in both groups. 
Considerable controversy has existed concerning this Rouping. Edwards 
has considered that the larvae of Mycetophila and Sciara show evidence 
of having been derived from a common stock on the basis of specialized 
labial structures and similar tracheal systems. On the basis of the 
present studies the Sciarinae show relationships with Hesperinus 
(Bibionide); Catocha and Rhahdophaga of the Cecidomyiidae. This is 
evidenced by the presence of a midpletiral pit in all four genera, by the 
general shape of the katepistemum, and the presence of a precoxal 
bridge. The present study would support the belief that the Sciarinae, 
while of Mycetophilid stock, have characters sufficiently distinct to 
justify their being a separate family. 

Crampton, 1925, considered that the Mycetophiliodea, i. e.. My- 
cetobiidae, Mycetophilidae, and the Sciaridae, arose from the Anisop- 
odidae themselves or from forms extremely like the Anisopodidae. 
Crampton felt that it would be extremely difficult to determine whether 
to group the annectant form, the Mycetobiidae, with the Anisopodidae 
or the Mycetophilidae, The same author considered that the Sciaridae 
are rather primitive Mycctophiloids and indicated that they should be 
given family rank. He did not feel that the Bolitophilinae, while 
primitive, are deserving of family rank, nor does he agree with Malloch 
that the Platyurinae shoiald be raised to the same level. 

Edwards, 1925, does not agree that Mycetohia represents an annectant 
form between the Mycetophilidae and the Anisopodidae. This view 
is based on the fact that the tracheal system of Mycetophila is more 
primitive than that of Mycetohia, I feel that Crampton*s views con- 
cerning the relationship of Mycetohia, the Anisopodidae and the Myceto- 
philidae are more logical than those of Edwards. 

Crampton, 1925, considered that the Cecidomyiidae are closely 
related to the Mycetophilidae and should be included in the super- 
family Mycetophiloidea. This is based on the narrowing of the meso- 
thoracic epimeron and the reduction of the meron, both of which 
characters occur in the Mycetophilidae. Crampton considered that 
the Bibionidae were deriv^ from the same ancestral stock as the 
Mycetophiloidea and in a sense were intermediate between this group 
and the Chironomoidea. 
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Edwards stated that about the beginning of the Jurassic period, 
if not earlier, the Diptera were divided into three main groups. The 
first included the Mycetophilidae, Bibionidae, Scalopsidae, and 
Cecidomyiidae; the second, the Ptychoptcridae, Culicidae, Psychodidae, 
and Chironomidae; the third, the Trichoceridae and the Tipulidae. 

In 1942, Crampton advanced the belief that three main stocks 
arose from an Anisopodid-like ancestor. One branch gave rise to 
Mycetophilidae, Sciaridae and Cecidomyiidae, a second branch to 
Mycetobiidae, Anisopodidae and Trichoceridae, and a third to the 
Hesperinidae, Bibionidae, and the Scatopsidae. 

The author feels that the Sciaridae possess characters indicating 
close relationship with the Mycetophilidae, the Bibionidae, and the 
Scatopsidae on the basis of the structure of the pleura. 

With this as an introduction, I would like now to consider inter- 
relationships among the Mycetophilidae. Meunier, 1904, advanced 
the belief that the Sciarinae were the most primitive with other members 
of the family being derived from this group. 

Apparently Meunier considered the Bolitophilinae to be the most 
primitive of the Mycetophilidae excluding the Sciarinae. The Cero- 
platinae, Macrocerinac, Mycetobiinae, and the Diadocidinae were 
represented as having been derived from the Bolitophilinae along 
similar lines. He derived the higher forms through the Sciophilinae 
which were a direct offshoot from the Bolitophilinae. The Bolito- 
philinae, while admittedly primitive, do possess some specializations 
which arc not found in forms supposedly derived from the group. 
Some vcnational characters appear in Bolitophila which are not as 
primitive as those found in Palaeoplatyura 

Fisher, in correspondence, presented a scheme to show the inter- 
relationship of the various groups. Her concepts are based on the 
study of the male genitalia as well as other characters. From her 
dia^am, Fisher derived the subfamilies from a common ancestor with 5 
main divisions. According to her beliefs, the subfamily Ditomyiinae 
is the most primitive of the Mycetophilidae The Bolitophilinae are 
the second most primitive group, followed by the Diadocidinae. The 
Macrocerinac and Ceroplatinae were believed to have originated from 
a ('omnion stoc'k a little higher in development than the Diadocidinae. 
She considered Hint the Mycomyiini arose next and gave rise to the 
Exeehini and Mycetophilini The Seiophilini, Gnoristini and Leiiiii 
were from the same stock. She considers that the Sciarinae arose 
from the Leiini 

With the exception of the development of the Sciarinae, my findings 
agTce in the main with those of Fisher. I do consider that the Ditom- 
yiinae are more highly evolved than certain of the Ceroplatinae. 

With this as a review of what earlier writers have proposed I would 
like to begin a discussion of the findings of my study. Before doing 
this, I would like to indicate the features that seem to be primitive. 

1. In all of the more primitive forms — Sciara, Bolitophila, Palaeoplat- 
yura, Symmertis, A pemofi— the mesothoracic epistemum is unequally 
divided, resulting in the katepistemum being much larger than the 
anepisternum. 
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2. In the same forms, the anepistemum is divided by a cleft into 
an anterior and posterior portion. 

3. In the more primitive forms, the pronotum is divided into two 
distinct portions. This is not the case in the higher forms. 

4. In the more primitive forms, the mesothoracic epimcron, while 
narrower ventrally, does reach to the base of the mesothoracic coxa. 
In the more specialized forms the pleurotergite seems to develop anter- 
iorly, thus narrowing the epimeron and in some cases cutting it off. 

5. In the more primitive forms there is an indication of a suture 
separating the prescutum of the mesonotum from the scutum. This 
is lacking in the higher forms. 

6. The presence of a meron is probably a primitive one. It is 
found in Bolitophila, Apemon, and there are indications of it in Platyura 
and some other forms. However, it is apparently reduced in Palaeo plat- 
yura which, on the basis of venation, is more primitive than BoUtophila. 

7. The more nearly perpendicular the mesopleural suture, the more 
primitive is the genus. 

Having considered the characters which I consider to be primitive, I 
now wish to consider the various genera on the basis of these characters. 

Sciara, fi^e 1, has a relatively large katepistemum, a wide epi- 
meron, a distinct division of the pronotum into two portions. However, 
the mesostemal suture is destinctly angulate and the katepistemum 
is similar to that of Herperinus, Caiocha, and Rhabdophaga. Sciara 
possesses a mid pleural pit as is shown in all of the three genera men- 
tioned. The meron appears to be lacking. The sclerite indicated at 
the base of the mesothoracic coxa is probably the trochanter. It differs 
in these respects from other Mycetophilids and I feel that this evidence 
supports the concept that the Sciarinae represents a distinct family 
and I so propose to treat it. 

BoUtophila, figure 2, possesses all of the thoracic characters I consider 
primitive with the exception that the indication of a suture distinguishing 
the prescutum and scutum of the mesonotum is not as distinct as it is 
in Palaeoplatyura, It is certainly near the base of the ancestral stock. 

Symmerus, figure 3, while primitive as regards venation, is apparently 
somewhat specialized in other ways. The latcpisternum is large and 
the anepistemum is divided as in BoUtophila, It is possible that what 


LIST OF ABBREVIATIONS 


AES — ^Anepistemum of mesothorax. 
APN — ^Anterior pronotum — pronotal 
scutum. 

CXi Pro thoracic coxa. 
CX2Mesothoracic coxa. 
eXjMetathoracic coxa. 
eXS — Coxal spur. 

EMi — Prothoracic epimeron. 

EM2 — ^Mesothoracic epimeron. 

EMs — ^Metathoracic epimeron. 

ESi — Prothoracic epistemum. 
ESsMetathoracic epistemum. 

KES — Katepistemum of mesothorax. 


M — Meron. 

MP — ^Midpleural pit. 

MT — Medio tergite. 

PLT — Pleurotergite. 

PN— Post. 

PPN — Posterior pronotum — ^pronotal 
scutellum. 

PSC — Prescutum of mesonotum. 

SC — Scutum of mesonotum. 

SCT — Scutellum of mesonotum. 

SP — Spiracle. 

TR — Pleurotrochanter. 
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appears to be a dorsal lobe of the katepistemtim may in reality be the 
posterior lobe of ^e anepistemum. However, the pleurotergite has 
developed an anterior process which apparently divides the mesothoracic 
epimeron into two distinct portions. I suspect that what seems to be 
a larger metapleuron may be actually a fusion of the meron and the 
pleura. 

^ Palaeoplatyura, figure 4, from the standpoint of venation, is more 
primitive than Bolitophila. However, a true meron is not visible. 
The meso-epimeron is also narrower ventrally. The indication of a 
prescutellar suture is more distinct in Palaeoplaiyura than in Bolitophila. 

Diadocidia, figi^e 5, on the basis of thoracic sclentes, is more highly 
evolved than Bolitophila. The anepistemal cleft is not as deep, the 
mesoepimeron is narrowed ventrally and what I judge to be the remnant 
of the meron is apparently fused with the metapleura. The evidence 
of a prescutellar suture is very faint. 

Apemon, figure 6, possesses several features indicating its primitive- 
ness. ^ The epimeron is relatively broad ventrally, the anepistemal 
cleft is deep, there is a small meron which is still attached to the eucoxa. 
However, as evidence of specialization, the thorax is depressed dorso- 
ventraUy. The venation, while primitive, is not as primitive as in 
Palaeoplaiyura. The broader epimeron and the remnant of a meron 
would indicate that the genus is more primitive than Palaeoplaiyura. 
In this case we have conflicting evidence as between the venational 
characters and thoracic sclerites, 

PlatyurOy figure 7, is clearly related to both Palaeoplaiyura and 
Apemon. That it is more specialized than either is shown by the 
pronounced narrowing of the mes-epimeron. The anepistemal cleft 
is not as deep in this genus as it is in either Palaeoplaiyura or Apemon. 
On the basis of venation, Platyura is more closely related to ApMon 
than to Palaeoplaiyura. In Platyura there may be the culmination 
of a tendency of the meron to fuse back with the coxa. This tendency 
is indicated in Palaeoplaiyura. 

Macrocera, figure <S, in some ways appears intermediate in thoracic 
structure between Palaeoplaiyura and Platyura However, on the 
basis of thoracic sclentes, it does not seem to be close to Apemon 
Indications of specialization are the sinuous mesopleural suture, the 
ventrally narrowed epimeron, the absence of the cleft in the anepi- 
steraum. The primitiveness is indicated by the lack of dorso-ventral 
depression. 

Fenderomyia, figure 9, on the basis of venation, is more primitive 
than Macrocera. The base of media is indicated as continuing from 
the wing base to the base of what has normally been considered to 
be the M-Cu crossvein. This form would seem to support the con- 
tention that media may possess three distinct branches in this group. 
Evidence of specialization is shown by the dorso-ventral depression 
of the thorax. Even more important is the reduction of the meso- 
epimeron. Whether the small triangular area above the base of the 
mesothoracic coxa is the remnant of the epimeron or a meron is open 
to question. I am inclined to the former view. 
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Polyepta, figure 10, shows characters similar to those of Plaiyura. 
It is more specialized than Plaiyura, as is shown by the narrowed 
epimeron and the smaller post pronotum. A small area in connection 
with the coxa would seem to be similar to the structure considered 
to be the meron. 

Mycomyia, figure 11, on the basis of venation, would be considered 
fairly close to Polylepta. From the study of thoracic structures it is 
evident that a significant change has occurred. The katepistemum 
is reduced in size. This condition is universal in the more specialized 
forms. On the basis of male hypopygial characters, Fisher considered 
that My corny ia would be an annectant form between the Sciophilini 
and the Mycetophilini. This is borne out by the study of the pleura. 

As previously indicated, Fisher considered that the Sciophilini, the 
Gnoristini, and the Leiini, while derived from a similar stock, were 
not evolved from one another. This view is supported by the present 
study in that, while on the basis of venation Polylepta is more primitive 
than the following genus, on the basis of certain thoracic characters 
the following genus is more primitive. 

Leia, figure 12, possesses a broader meso-epimeron than Polylepta. 
Also, the post pronotum is more distinct in this genus. Another 
primitive character is the more distinct indication of a suture between 
the prescutum and the scutum of the mesonotum. 

Coelosia, figure 13, is very similar to Leia on the basis of thoracic 
structure. The narrowed epimeron indicates that this genus is more 
specialized than Leia. 

Boletina, figure 14, is closely related to both Coelosia and Leia 
on the basis of pleural characters. I consider it the most specialized 
of these genera on the basis of the reduction of the epimeron and 
postpronotum. 

Of the Mycetophilini studied, Phronia, figure 15, seems to be the 
most primitive. The thorax is not markedly compressed dorso-ven- 
trally, the epimeron is comparatively long, and is not as markedly 
oblique as in the other forms studied. In connection with this genus, 
the hexagonal shape of the anepistemum may be important as a distin- 
fishing character. Another character which appears in Phronia and 
is developed more strongly in Myceiophila, Opistholoba, and Scepionia 
is the groove in the lateral margin of the mesonotum caused by the 
pronotum pushing dorsally. 

Allodia, figure 16, and Exechia, figure 17, arc closely related. I 
consider that Allodia is more primitive. I do not consider that Allodia 
and Exechia were derived through Phronia, but arose from a separate 
stock. 

Mycetophila, figure IS, as already indicated, is related to Phronia. 
It is certainly closely related to Opistholoba, figure 19. In an earlier 
paper, I considered that Opistholoba should be tmited with Mycetophila. 
However, the greater dorso-ventral thoracic depression and the more 
oblique epimeron lead me to consider that Opistholoba is ^stinct from 
Mycetophila. 

The position of Epicypta, figure 20, is somewhat problematical. 
As regards dorso-ventral depression it is intermediate between Opistho- 
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loba and Sceptonia, figure 21. However, there are two characteristics 
that distinguish it from these two genera. The ventral surface of the 
meso-epimeron is Epicypta is fiaired at the tip. This is not true in 
either Opisiholoba or Sceptonia. Neither is it true in the species of 
Mycetophila studied. A further distin^shing characteristic is that 
the prothoracic epimeron in Mycetophila^ Opisiholoba, and Sceptonia 
is relatively large and lobe-like. In Epicypta this structme is only 
moderately developed. The present indications are that while Epicypta 
is more highly developed than Mycetophila, its ancestry must have been 
from a stock lower than the Mycetophila complex. While I formerly 
united this genus with Mycetophila, my present study indicates that 
Epicypta is distinct. 

The final genus to be considered is Sceptonia, figure 21. This is 
clearly the most highly specialized of all of the genera studied. In it 
the dorso-ventral depression of the thorax is most marked. A character 
apparently of generic value is the dorsal development of the prothorax 
so that the lateral margin of the mesonotum is interrupted. 

From this study it is evident that the shapes of the thoracic sclerites 
afford characters that are of value in both taxonomic and phylogenic 
studies. They can be used to some extent as generic characters. 

Based on the data presented in this paper it would seem possible to 
divide the family into two major groups based on the relative sizes of 
the anepistemum and the katepistemum. Mycomyia is considered to 
be the annectant form between the two major groups. In such a group- 
ing, the Bolitophilinae, Ditomyiinae, Ceroplatinae, Diadocidinae, 
Macrocerinae and Sciophiliinae including the Gnoristini and the Leiini 
form one group and the Exechini and Mycetophilini another. It 
would seem that this would support Edwards' placing certain of the 
Mycetophilinae with the Sciophilinae. 

Other characters of value in the taxonomy of this group include the 
cleft anepistemum as found in the more primitive groups, the narrowed 
epimeron and the dorso-ventral depression of the thorax. This last 
phenomenon causes a shifting of the epimeron, and the plcurotergum 
from a horizontal to a transverse position. 

SUMMARY 

The pleural sclerites of twenty-one genera of the Mycetophilidae 
are illustrated and comparisons made between the different forms. 

On the basis of the study, it would appear that the group could be 
divided into two major divisions based on the relative sizes of the 
mesothoracic anepistemum and katepistemum. 

^ The pleural sclerites of Sciara support the belief that members of 
this subfamily are sufficiently distinct as to be in a group by themselves. 
This is in agreement with various European workers. In the past, 
1935, I have considered the Sciarinae to be a subfamily. I now recog- 
nize the group as a distinct family — ^the Sciaridae. 

CONCLUSIONS 

^ While it is admitted that insufficient genera have been studied, it is 
evident that the pleural sclerites are of value in classifying the Mycet- 



1948] Shaw: Phytogeny of the MycetopMlidae 


199 


ophilidafi. It is hoped that this study will provoke sufficient interest 
to make a complete survey of the problem. 
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A COMPARATIVE MORPHOLOGICAL STUDY OF THE 
PROTHORACIC GLANDULAR BANDS OF SOME 
LEPIDOPTEROUS LARVAE WITH SPECIAL 
REFERENCE TO THEIR INNERVATION^ 

HELEN TSUI-VING LEE. 

Di\ ision of Entomology and Economic Zoolog> , 

University of Minnesota 

Very few papers deal with the prothoracic glandular bands of 
lepidopterous larvae Toyama (1902) described them in Bomhyx mori 
under the name “hypostigmatic gland/’ and more recently Ke (1930) 
described the variations in the same species under the name “prothoracic 
glands ” In the present paper descriptions of the gland and its innerva- 
tion are given for thirteen other genera representing eight different 
families of the order. 

It is not yet proven that this is an endocrine gland, although the 
glandular appearance, absence of a duct and the type of innervation 
are suggestive of an endocrine fiuiction. It seems to the author - that 
the function of this gland would be -worthy of study by insect physi- 
ologists. 

The prothoracic glandular bands are symmertrically situated, one 
on each side of the prothoracic segment with the main part of the gland 
attached to the tracheae near the spiracle of the prothoracic segment. 
There may be four branches extending out from the main body of the 
gland: anterior, latero-ventral, latero-dorsal and posterior branches. 
The anterior branch, commonly quite elongated, extends towards the 
head and is commonly subdivided into an antero-dorsal and an antero- 
ventral branch, the two terminal ends commonly being attached to the 
integument on the ventral margin between the head and prothorax. 
The latero-ventral branch extends along innervating nerve fibers and 
is also commonly subdivided into two branches. The latero-dorsal 
branch is usually undivided and may be greatly reduced. A posterior 
branch was clearly recognizable in only one species (Bluina). The 
gland and its various branches are held in place by the associated 
tracheae and nerves shown in the figures 

The antero-ventral branch of the gland is usually associated with a 
ventral nerve of the suboesophageal ganglion. The latero-ventral 
branches are associated with the median nerve from the prothoracic 
ganglion. The posterior branch is commonly penetrated by a nerve 
from the interganglionic connective between the prothoracic and 
mesothoracic ganglia, and also by one of the ventral nerves from the 

^This research was carried out in the Division of Entomology, Sun Yatsen 
University, China, m 1938. The author is indebted to Dr. A. G. Richards, of 
the Division of Entomology and Economic Zoology, University of Minnesota, for 
readmg this manuscript. 

®This paper was originally submitted for publication in China in 1938, but the 
Japanese invasion prevented its appearance. Since the above was written two 
eicperimental papers have been published demonstrating that these are indeed 
endocrine glands as Miss Lee and others had surmized --32 d 
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mcsothoracic ganglion. As comparison of the various figures show, 
there is a tendency for a common pattern to the innervation but the 
details differ considerably from one example to another. Different 
species within one family are usually rather similar. 

In most cases the glands are flattened, compact bodies arranged in a 
more or less band-like form. In a few cases the cells resemble a string 
of beads that are so loosely held together that they may be readily 
teased apart with needles These two tjrpes are referred to in the 
descriptions as band-like and bead-like. 

The species treated arc arranged roughly in sequence beginning with 
the most primitive representatives and extending to the more highly 
evolved groups. Current concepts of evolutionary development 
within the order Lepidoptera suggests that the relationships of the 
families treated in the present paper are not sufficiently linear to warrant 
any evolutionary deductions from the small number of species studied. 

Fig. 1. Cnidocampa flavescens Butler (Limacodidae). The prothor- 
acic' glandular bands are bead-like in appearance. The elongated 
anterior branch (1.3 mm. long) is undivided, winds around the longi- 
tudinal trachea to the head, and is dilated at its end; one side of the 
dilated terminal end is attached to a nerve from the prothoracic ganglion, 
the other side is attached by a fiber to the integument on the boundary 
between head and thorax. The latcro-dorsal branch is a single row of 
cells (1.3 mm. long) which parallels a small tracheal branch; a very 
short branch arises from the basal portion of this and extends latero- 
dorso-postcriorly. The short latero-ventral branch is associated with a 
relatively complex nerve plexus. 

In this family a special pair of nerves arises from the anterior median 
part of the prothoracic ganglion and extend laterally to innervate the 
anterior branch of the gland. The median and posterior parts of the 
gland are innervated from a plexus which receives fibers from the median 
nerve of the prothoracic ganglion, the connective between the prothor- 
acic and mcsothoracic ganglia and several ventral nerves from the 
mcsothoracic' ganglion. 

Fig. 2. Parasa sp. (Limacodidae). Essentially similar to the pre- 
('cding both in structure and innervation. 

Fig. 3. Clanis minmaila Butler (Psychidae). A flat, broad band 
with a vsic'klo-liko bifurcation at the anterior end, and tapering latcro- 
dorsal and latero-ventral branches. Total length about 1 mm. • The 
antcTior branc'h is innervated by a median and ventral nerve from the 
sub(X?so]>hagcal ganglion plus a ventral nerve from the prothoracic 
ganglion; one nerve from this group runs posteriorly along the anterior 
branch of the gland. The posterior part of the gland is innervated by 
fibers C'oming from both the median nerve of the prothoracic ganglion 
and ventral nerves from the mcsothoracic ganglion. 

Fig. 4. Marumba sp. (Sphingidae). Bead-like glands composed of 
chain of cells. The anterior, rather convoluted, branch divides and then 
the ends fuse near their point of innervation. The lateral and posterior 
branches form a network at the base of the anterior branch and cannot 
he differentiated into branches to be homologized with those recorded 
for the other species. The anterior branch is innervated only from the 
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ventral nerve of the suboesophageal ganglion. The more posterior 
network is innervated with fibers from the median nerve of the pro- 
thoracic ganglion and nerves from the interganglionic connective and 
mesothoracic ganglion. 

Fig. 5. Schoenohius bipunctifer Walker (Pyralidae). A small, rela- 
tively simple band only about 0.6 mm. long. The dilated end of the 
anterior branch is associated with a ventral nerve from the suboeso- 
phageal ganglion and attached to the integument by a fine fiber. The 
slender latero-ventral branch is associated with a median nerve from the 
prothoracic ganglion and a ventral nerve from the mesothoracic ganglion. 

Fig. 6. Chilo simplex Butler (Pyralidae). This species shows the 
simplest structure of all the species studied. The vase-like silhouette 
can be differentiated into antero-dorsal, antero-ventral, latero-dorsal 
and latero-ventral branches. The total length is about 0.6 mm. The 
anterior branch is innervated from a ventral nerve of the suboesophageal 
ganglion; the posterior part from a median nerve from prothoracic 
ganglion. 

Fig. 7. Liparis dispar Linn. (Liparidae). A band-like gland. The 
elongated anterior branch (about 1.8 mm.) is undivided but expanded 
at its end. The latero-dorsal branch has an anteriorly directed prong. 
The latero-ventral branch forms a ring of cells along one of the nerves. 
The anterior branch is innervated by ventral nerves from both the 
suboesophageal and prothoracic ganglia. The latero-ventral branch 
receives nerves from the median nerve from the prothoracic ganglion, 
a nerve arising from the interganglionic connective and another from 
the mesothoracic ganglion. The latero-dorsal branch is innervated by 
fibers from the mesothoracic nerve. 

Fig. 8. Sesamia inferens Walker (Phalaenidae). A band-like gland 
which in silhouette somewhat resembles a human leg. The undivided 
anterior branch is only 0.6 mm. long. The latero-ventral and latero- 


EXPLANATION OF PLATE I 

Fig. 1. The prothoracic glandular band of Cnidocampa flave^cens. Fig. 2. The 
prothoracic glandular band of Parana sp. Fig. 3. The prothoracic glandular 
b^d of Clayiia minnscula Fig. 4. The prothoracic glandular band of Manimha sp. 
Pig. 5. The prothoracic glandular band of Schoenohius bipunctifer. Fig. 6. The 
prothoracic glandular band of Onto simplex. Fig. 7. The prothoracic glandular 
band of Liparis dispar. Fig. 8, The prothoracic glandular band of Sei>amia 
inferens. Fig. 9. The prothoracic glandular band of Eligma nanusiih. Fig. 10. 
The prothoracic glandular band of Dendrolimus spectahilis. Fig. 11. The pro- 
thoracic glandular band of Bhiina idiota. Fig. 12. The prothoracic glandular 
band of Lebeda nobiHs. Fig. 13. The prothoracic glandular band of Saturnui 
pyratantm. 

EXPLANATION OF ABBREVIATIONS 

ab . . anterior branch. mdn. . . median nerve. 

adb . .antero-dorsal branch. msg . . mesothoracic glanglion. 

avb antero-ventral branch. pb posterior branch. 

cn . . connective nerve. pg prothoracic ganglion. 

Idb latero-dorsal branch. sg . .. .suboesophageal ganglion. 

Itr . lateral longitudinal trachael trunk, tm . . .transverse nerve. 

Ivb. .. latero-ventral branch. \’n. . ventral nerve. 
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dorsal branches are both short. The anterior branch is innervated by 
a ventral nerve from the suboesophageal ganglion. The posterior parts 
of the gland are innervated by fibers from the median nerve of the 
prothoracic ganglion and from the ventral nerve of the mesothoracic 
ganglion. 

Fig. 9. EUgma narcissus Cramer (Phalaenidae). A band-like gland 
in the shape of an inverted “T*’. The tinbranched anterior branch is 
about 0.9 mm. long and expanded at its tip. The latero-dorsal and 
latero-ventral branches form a continuous transverse band about 0.8 
mm. long with each branch bifurcated near the tip. The innervation is 
fundamentally the same as in Sesamia. 

Fig. 10. Dendrolimus spectabilis Walker (Lasiocampidae). The band- 
like gland of this species is the simplest of the three species of this family 
examined. The anterior branch tapers somewhat to its bifurcation 
into antero-dorsal and antero-ventral branches. The latero-dorsal and 
latero-ventral branches are both bifurcated. The anterior branch is 
innervated from the suboesophageal ganglion. The posterior parts of 
the gland are innervated only from the median nerve of the prothoracic 
ganglion and the ventral nerve of the mesothoracic ganglion. 

Fig. 11. Bluina idiota Graes. (Lasiocampidae). Species of this 
family show much more elaborate band-like glands. The elongated 
anterior branch (about 1.8 mm.) is bifurcated at the tip to form antero- 
ventral and antero-dorsal branches, both of which are attached at their 
ends to the integment between the head and prothorax. The latero- 
dorsal branch is single and measures about 0.5 mm. long. The latero- 
ventral branch bifurcates near its base to give rise to one free branch and 
one branch paralleling the transverse nerve. A posterior branch is 
present ® and bifurcated to give dorsal and ventral lobes which together 
are about 0.8 mm. long. The anterior branch is innervated from the 
suboesophageal ganglion, the nerve dividing to innervate the anterior 
lobe and to send a nerve back to the main part of the gland. The 
posterior parts of the gland are innervated from the usual three sources, 
viz. the median nerve of the prothoracic ganglion, a nerve from the 
interganglionic connective and a ventral nerve from the mesothoracic 
ganglion. 

Fig. 12. Lebeda nobilis Walker (Lasiocampidae). The details of the 
bandlike gland of this species are the most complicated of those of any 
species studied. The elongated anterior branch (about 2 mm. long) 
branches near its base, the two halves soon coming together again and 
fusing to form a ring; the anterior branch then follows a convoluted 
path anteriorly and finally divides into antero-dorsal and antero-ventral 
branches. The main part of the gland forms a large ring from which 
the branched latero-dorsal and latero-ventral branches arise. The 
posterior branch seems to be absent. The anterior branch is inner- 
vated from both the suboesophageal and prothoracic ganglia with nerves 


®Siiice this posterior branch was found in no other species one could argue 
that its dorsal and ventral parts really are subdivisions of the latero-dorsal and 
latero-ventral branches with the separation extending all the way to the main 
body of the gland. For descriptive purposes the author refers to it as a separate 
posterior branch without meaning to imply an absence of homology. 



1948] 


Lee: Glands of Lepidopterous Larvae 


205 


extending posteriorly along it. The posterior part of the gland is 
innervated from a complex plexus the fibers of which originate from the 
same three sources as in the preceding species. 

Fig. 13. Saiurnia pyr alarum Westwood (Satumiidae). A long con- 
voluted bead-like gland. The anterior branch divides into relatively 
massive antero-dorsal and antero-ventral branches. The basal part of 
the gland forms a network with dorsal and ventral extensions that may 
be the same as the latero-dorsal and latero-ventral branches of the 
other species. The anterior branch is innervated from the sub- 
oesophageal ganglion. The posterior part of the gland is innervated 
from same three sources as in the last species. 

SUMMARY 

1. All lepidopterous larvae examined have prothoracic glandular 
bands in the vicinity of the prothoracic spiracles. These may be 
either band-like or bead-like strings of cells. From the main body of the 
gland there arises several branches; an anterior branch, a latero-dorsal 
branch, a latero-ventral branch, and sometimes a posterior branch. 

2. Details of structure are diverse but species of the same family 
tend to be more similar than those of different families. 

3. The most remarkable feature found was that the extensive 
innervation is highly diverse. In most cases the gland receives fibers 
from the suboesophageal, prothoracic and mesothoracic ganglia but 
the details are more or less different for all species studied. 
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DESCRIPTIONS OF THE LARVAE OF SOME RUTELINE 
BEETLES WITH KEYS TO TRIBES AND SPECIES 

(Scarabaeidae)‘ 

P. O. RITCHER, 

Kentucky Agricultural Experiment Station, Lexington 

The subfamily Rutelinae reaches its greatest development in the 
neotropical region where the group is represented by 5 of the 6 known 
tribes (Blackwdder, 1944). In the United States and Canada only the 
two tribes Anomalini and Rutelini are represented but there is always 
•^e possibility that larvae of some species belonging to another tribe 
may be introduced as were larvae of the Japanese beetle, Popillia 
japonica Newman, and the oriental beetle, Anomala orientalis (Water- 
house), botib. belonging to the tribe Anomalini. The injurious Chinese 
rose beetle, Adoretm sinicus Burmeister, is now well established in the 
Hawaiian Islands and from there might be carried to our west coast. 

A recent collecting trip to west Texas, Arizona, and California 
resulted in the discovery of the larvae of Paracotalpa {Pocaltd) ursina 
ursina (Horn) and of Plusiotis woodi Horn, both of which are described 
in this paper. Larvae of Adoretus sinicus Burm., secured through the 
kindness of Walter Carter, and a reared larva of Macraspis lucida (01.), 
from Costa Rica, furnished by van Emdem, were also studied. The 
larvae of 14 species of the tribe Anomalini and of 3 species of the tribe 
Rutelini have been described previously by the writer and the literature 
on the contributions of other workers has been reviewed (Ritcher 1943 
and 1945). 


Subfamily Rutelinae 

Larvae of the subfamily Rutelinae may be distinguished from other 
scarabaeid larvae by the following combination of characters: Mandible 
with a ventral, oval, stridulatory structure consisting of a number of 
transverse ridges. Maxilla with a row of anteriorly directed, sharp 
pointed, stridulatory teeth. Lacinia of maxilla with 1, 2 or 3 unci; if 
with 2 unci then the two are equal in size. Haptomerum of epipharynx 
with 2 or more prominent heli in a transverse row or with a raised 
mound- or beak-like process behind which are grouped 15 or more 
prominent spine-like setae not arranged in a de&iite transverse row. 
Epipharynx without proplegmata; plegmata present or absent. Dorsa 
of abdominal segments 9 and 10 never fused together. Raster with or 
without palidia. Anal slit transverse, slightly curved. Claws each 
bearing 2 setae. 

^The investigation reported in this paper is in connection with a project of the 
Kentucky Agricultural Experiment Station and is published by permission of 
the Director. 
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KEY TO TRIBES OF THE SUBFAMILY RUTELINAE 
BASED ON CHARACTERS OF THE LARVAE 

1. Last antennal segment with 2 or more dorsal, sensory spots (figs. 1 and 3). 

Haptomerum of epiphar 3 mx with a group of 15 or more prominent, sijine- 
like setae (figs. 14, 15, and 18). Plegmata present or absent. Palidia, 
if present, polystichous, extending across lower anal lip (figs, 23 and 24), 

tribe Rutelini 

Last antennal segment with a single, dorsal sensory spot (fig. 17). Hapto- 
merum of epipharynx with a transverse row of 3 or more heli. Plegmata 
present. Palidia, if present, monostichous, not extending across lower 
anal lip (fig. 19) 2 

2. Haptomerum of epipharynx with a transverse row of three (rarely 2 or 4) 

prominent heli. Palidia present, monostichous (fig. 19). Maxillary 
stridulatory area with 4 to 7 sharp recurved teeth. Lacinia of maxilla 

with 2 unci tribe Anomalini 

Haptomerum of epipharynx with a dense transverse row of 6 to 9 heli (fig. 16). 
Raster with a subtriangular t^es of hamate setae; palidia absent (fig. 22). 
Maxillary stridulatory area with 8 or more sharp recurved teeth. Lacinia ^ 
of maxilla with 3 unci (fig. 11) tribe Adoretini 

KEY TO SPECIES OF THE TRIBE RUTELINI 
BASED ON CHARACTERS OF THE LARVAE 

1. Venter of last abdominal segment with a teges (figs. 20 and 21) 2 

Venter of last abdominal segment with 2 palidia each composed of a patch 

of medianly directed setae; palidia (and septula) extending longitudinally 
across the lower anal lip (figs. 23 and 24) 5 

2. Head rather densely covered with setae (fig. 1). Haptomerum of epiphary^nx 

with a beak-like process (fig. 15). Haptolachus with a small, spine-like 
sclerotized plate (fig. 15). Maxillary stridulatory area with from 4 to 6 

sharp teeth (fig, 10). Claws at least moderately long (figs. 7 and 8) 3 

Head sparsely covered with setae (fig. 3). Haptomerum of epipharynx 
elevated but not beak-like (figs. 14 and 18). Haptolachus incomplete; 
sclerotized plate absent (figs. 14 and 18). Maxillary stridulatory area 
with from 8 to 14 sharp teeth (fig. 9). Claws short (figs. 12 and 13) 4 

3. Labrum bearing 2 prominent, transverse, crescent-shaped ridges (fig. 1). 

Spiracles of abdominal segments 7 and 8 larger than spiracles of abdominal 

segments I to 6 Paracotalpa ursina ursina 

Labrum without prominent ridges. Spiracles of abdominal segments 7 and 8 
smaller than those of abdominal segments 1 to 6 Cotalpa lanigera 

4. Labrum (and epipharynx) much wider than long, lateral margins not 

angulatc. Epipharynx without epizygum (fig. 18) PeUdnota punctata 

Labrum only slightly wider than long, lateral margins angulate (fig. 3). 
Epipharvnx with opizygum (fig. 14) Plusiotis woodi 

5. Left mandible with 2 scissorial teeth. Epipharynx with plegmata pr^ent 

but rather inconspicuous. Venter of last abdominal segment with a 
prominent septula between the polystichous palidia, anterior to the 

lower anal lip (fig. 23) Parastasia brevipes 

Loft mandible with 3 scissorial teeth (fig. 2). Epipharynx without 
plegmata. Venter of last abdominal segment with septula vague between 
palidia, anterior to the lower anal lip (fig. 24) Macraspis lucida 


Paracotalpa ursina ursina (Horn), Third-stage Larva 
Figs. 1, 5, 7, 8, 10, 16 and 20 

Description based on the following material: 

1. Four, third-stage larvae and 5 cast skins of third-stage larvae col- 
lected February 20, 1946, above Tessla, California, in (^rr^ Hollow, 
by William Barr, Ray Smith, J. W. MeSwain and the writer. The 
third-stage larvae were found from 6 to 12 inches deep in the soil 
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beneath Artemesia bushes and 3 of the larvae were feeding on the 
larger roots. The cast larval skins were found in pupal cells from 
8 to 10 inches deep in the soil. Seventeen adult beetles were col- 
lected at varying depths ranging from close to the pupal cells to 
withm 1 or 2 inches of the surface. 

2. Three, third-stage larvae reared by the writer in August, 1946, from 
eggs laid by the above adults. No. 46-7E. 

Maximum width of head capsule of third-stage larva 4.8 to 5.8 mm. 
Surface of cranium smooth, yellowish-brown, and rather uniformly cov- 
ered with numerous setae (fig. 1). Cl 5 rpeus with a prominent transverse 
ridge. Labrum wider thaji long and bearing 2 prominent, transverse, 
crescent-diaped ridges (fig. 1). Epipharynx (fig. 15) slightly wider than 
long. Haptomerum with a beak-like process behind which is a group of 
about 30 spine-like setae. Heli absent. Epizygum and zygum absent. 
Chaetoparia with almost no sensilla among the chaetae. Proplegmata 
and plegmata absent. Haptolachus complete with a small spine-like 
scleroti^ plate adjacent to the dexiotorma and 2 median sense cones. 
Each mandible (fig. 5) with a blade-like portion anterior to the scissorial 
notch and a single, small, scissorial tooth posterior to the notch. Lacinia 
of maxilla with 2 unci which are alike in size and shape. Maxillary 
stridulatory area consisting of 5 or 6 sharp pointed, anteriorly directed, 
recurved teeth and a prominent distal, truncate process (fig. 10). Last 
antennal segment with 3 to 5 round to oval, dorsal, sensory spots (fig. 1). 

Thoracic spiracles ranging from .41 to .52 mm. in length and from 
.267 to .28 mm. in width. Respiratory plate with a maximum of about 
17 to 22 round to oval ''holes*’ along any diameter. "Holes” not in 
definite rows. Distance between the two lobes of the respiratory 
plate equal to or only slightly less than the dorsoventral diameter of 
the bulla. Thoracic spiracles and spiracles of abdominal segments 2 to 6 
inclusive very similar in size; spiracles of first abdominal segment notice- 
ably smaller, those of abdominal segments 7 and 8 noticeably larger. 


EXPLANATION OF PLATE I 

Fig. 1. Paracotalpa ursina ursina (Horn). Head, dorsal view. Fig. 2. 
Macraspis lucida (01.). Scissorial area of left mandible, dorsal view. Fig. 3. 
Plusiotis woodi Horn. Head, dorsal view. A — antenna. AFS— anterior frontal 
setae. DES-^orsoepicranial setae. E— epicranium. EFS — exterior frontal setae. 
ES — epicranial stem. F — ^frons. FS — ^frontal suture. L — labrum. PPS — ^posterior 
frontal setae. Fig. 4. Plusiotis woodi Horn. Scissorial area of left mandible, 
dorsal view. Fig. 6. Paracotalpa ursina ursina (Horn). Scissorial area of left 
mandible, dorsal view. Fig. 6. Plusiotis woodi Horn. Distal part of left maxilla. 
GU — uncus of galea. LU — unci of lacinia. Fig. 7. Paracotalpa ursina ursina 
(Horn). Claw of left mesothoracic leg, side view. Fig. 8. Paracotalpa ursina 
ursina (Horn). Claw of left mesothoracic leg, dorsal view. Fig. 9. Plusiotis 
woodi Horn. Maxillary stridulatory area. Fig. 10. Paracotalpa ursina ursina 
(Horn). Maxillary stridulatory area. Fig. 11. Adoretus sinicus Burm. Distal 
part of left maxilla. Fig. 12. Plusiotis woodi Horn. Claw of left mesothoracic 
leg, side view. Fig. 13. Plusiotis woodi Horn. Claw of left mesothoracic leg, 
dorsal view. Fig. 14. Plusiotis woodi Horn. Epipharynx. CPA— Chaetoparia. 
DX;— dexiotorma. EX — epizygum. H — ^haptomerum. LT — laeotorma. PE — 
pedium. PTT — ptemotorma. SC — sense cone. Fig. 15. Paracotalpa ursina 
ursina (Horn). Epipharynx. ACP — acanthoparia. CR — crepis. SP — sclerotized 
plate. 
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Dorstim of seventh abdominal segment with 2 vague annulets, a 
prescutum and a scutum. Scutum with a dense covering of short, stout 
setae among which is a posterior transverse row of long setae. Prescutum 
with a sparse transverse band of long and short setae. Dorsa of abdom- 
inal segments 8 and 9 each with 2 well separated, sparsely-set, transverse 
bands of long and short setae. Dorsum of tenth abdominal segment 
with a rather conspicuous sclerotized, dorsal impressed line. ^ Dorsal 
impressed line emarginate anteriorly. Venter of tenth abdominal seg- 
ment without palidia (fig. 20). Teges consisting of a transverse patch of 
from 34 to 38 fairly short hamate setae with curved tips. ^ Lower anal 
lip covered with similar hamate setae and with a caudal fringe of 17 to 
38 long, cylindrical setae. Claws (figs. 7 and 8) sharp-pointed, each 
bearing 2 setae. Claws of metathoracic legs slightly shorter than those 
of mesothoracic legs; claws of mesothoracic legs shorter than those of 
prothoracic legs. 

Plusiotis woodi Horn, Third-stage larva 
Figs. 3, 4, 6, 9, 12, 14 and 21 
Description based on the following material: 

‘ Two third-stage larvae reared from two second-stage larvae collected 
January 29, 1946, in the Davis Mountains, north of Ft. Davis, Texas, 
by the writer in an area suggested by H. A. Scullen of Oregon State 
College. The larvae were dug from rich soil and debris at the base of a 
walnut tree in a stream bed. Remains of 10 adults were found in the 
surface debris. 

Maximum width of head capsule of third-stage larva 6.95 to 7.25 
mm. Surface of cranium smooth, reddish-brown; labrium, clypeus and 
anterior half of frons reddish-black. Frons (fig. 3) bearing on each side, 
a patch of 4 or 5 posterior frontal setae, a single exterior frontal seta, 3 or 
4 anterior frontal setae, and a single seta in each anterior frontal angle. 
Dorsepicranial setae 3 or 4 on each side. Labrum (fig. 3) slightly wider 
than long, nearly symmetrical. Epipharynx (fig. 14) with an epizygum 
and a raised haptomeral process b^nd which is a group of about 30 
stout, spine-like setae. Chaetoparia with a few sensilla among the 
chaetae. Acanthoparia poorly developed. Plegmata and proplegmata 
absent. Haptolachus incomplete. Sclerotized plate absent. Left mandi- 
ble (fig. 4) with 2 scissorial teeth anterior to the scissorial notch and a 
single scissorial tooth posterior to the same notch. Right mandible with 
only a single scissorial tooth anterior to the scissorial notch. Lacinia of 


EXPLANATION OF PLATE II 

Fig. 16. Adoretus siniciis Burm. Epiphaiynx. H — heliis. PL— plegmatium. 
LT — laeotorma. SP — sclerotized plate. Fig. 17. Adoretus sinicus Burm. Last 
antennal segment, dorsal view. DSS— dorsal sensory spot. Fig. 18. Peluinota 
punctata (Linn.). Epipharynx. DX — dexiotorma. PE— pedium. Fig. 19. Anomala 
orientalis (Waterhouse). Venter of last abdommal segment. LAL— lower anal lip, 
PLA — ^palidium. S — septula. Fig. 20. Paracotalpa ursina ursina (Horn). Venter 
of last abdommal segment. Fig. 21. Plusiotis woodi Horn. Venter of last 
abdominal segment. Fig. 22. Adoretus sinicus Burm. Venter of last abdominal 
segment. T — teges. Fig. 23. Parastasia brevipes (Lee.). Venter of last abdom- 
inal segment. LAL— lower anal lip, PLA— palidium. S— septula. Fig. 24. 
Macraspis lucida (01.). Part of venter of last abdominal segment. S— septula. 
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maxilla (j&g. 6) with 2 terminal unci which are fused together at their 
bases; dorsal uncus with a single seta. Maxillary stridulatory ^ea 
(fig. 9) consisting of a row of 8 or 9 sharp-pointed teeth and a wide, 
anterior, truncate process. Last antennal segment (fig. 3) with 4 or 6 
anal, dorsal, sensory spots. 

Thoracic spiracles ranging from .8 to .86 mm. in length and .56 to .62 
mm. in width. Respiratory plate with a maximum of about 32 oval to 
round ‘‘holes" along any dimeter. Distance between the two lobes of 
the respiratory place much less than the dorsoventral diameter of the 
bulla. Spiracles of abdominal segments 1 to 6 similar in size and smaller 
than spiracles of abdominal segments 7 and 8. Thoracic spiracles dis- 
tinctly larger than any abdominal spiracles. 

Dorsum of seventh abdominal segment with two vaguely defined 
annulets, a prescutum and a scutum. Prescutum with a transverse lens- 
shaped patch of short, stout setae interspersed caudally with a few 
long setae. Scutum with a sparsely set transverse row of long and 
short setae anterior to which are a few short, stout setae. Dorsa of 
abdominal segments 8 and 9 each with 2 widely separated, sparsely set 
transverse rows of long setae among which are a very few short setae. 
Dorsum of tenth abdominal segment on each side with a sparse covering 
of long setae and short stout setae; median longitudinal area bare. Dor- 
sal impressed line absent. Venter of tenth abdominal segment (fig. 21) 
without palidia. Teges consisting of a transverse patdi of 47 to 55 
fairly short, stout setae. Lower anal lip clothed anteriorly with similar 
setae, posteriorly with a fringe of 62 to 71 stout cylindrical setae. 
Claws (figs. 12 and 13) short, each with 2 setae. 
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NOTES ON NEARCTIC HEMEROBHDAE, WITH 
DESCRIPTIONS OF TWO NEW SPECIES 

(Neuroptera) 

ASHLEY B. GURNEY, 

Bureau of Entomology and Plant Quarantine, Agricultural Research 
Administration, United States Department of Agriculture 

In a collection of Neuroptera from the University of Kansas, studied 
through the kindness of R. H. Beamer, two new Hemerobiidae were 
found. One is a very pale Californian species of Sympherobius. The 
other, a species of Hemerobius, was previously represented in the col- 
lection of the United States National Museum and is evidently wide- 
spread and common in the Far West, but was formerly confused with 
Hemerobius pacificus Bks. Because of the many records of padficus as 
a predator on mites and insects of economic importance, certain of these 
records apparently are applicable to the new form, and biological con- 
trol studies may be clarified by the knowledge that pacificus as formerly 
treated in literature is actually a composite species. The standard 
reference work on the taxonomy of the Nearctic Hemerobiidae is that 
of Carpenter (1940),^ and I have endeavored to give notes and illustra- 
tions that will be supplemental to those in his comprehensive paper. 

Although many Hemerobiidae may be identified by characters of 
the wings and other entirely external structures, other species may be 
recognized only by means of the male terminalia. The terminalia may 
be best examined after removing the apical portion of the abdomen and 
treating it mildly writh either a cold or hot solution of caustic potash. 
It is important that this treatment be mild; otherwise, essential features 
will be rendered too pale and weakly sclerotized for effective study. 
The finished preparations are preserved in glycerol within a glass 
capsule attached to the pin on which the specimen is mounted. In the 
ca.se of specimens preserved in alcohol, treatment wdth potash is not so 
necessary. When examining minute preparations in small watch 
glasses, I have found that movement of the preparation, and consequent 
difficulty of study, is prevented by lightly sticking the preparation to a 
little vaseline or one of the common household ointments placed in the 
bottom of the watch glass before adding alcohol. The figures of 
Carpenter (1940) show the relationship of the parts of the terminalia, 
and his terminology has been used here. 

Genus Hemerobius L. 

Of the 13 Nearctic species of Hemerobius, all occur west of the 
Rocky Mountains (several in the East also). 


'Carpenter, 1940, (Proo. Amer. Acad. Arts Sot. 74, no. 7: 194-253). 
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Hemerobius neadelphus,^ new species 
(Figures 1, 4, 6) 

Male {holotype ). — Of medium size for genus. Wings essentially as 
illustrated for allotype (fig 1) ; right front wing with 6 inner gradates, 
upper one connecting Rs with Ra. b, upper 4 gradates somewhat more 
closely spaced than in allotype; left wing with 5 inner gradates; attach- 
ments of ends of crossvein beyond fork of Cui variable in right and 
left wings. 



Fig. 1 Hemerobius neadelphus, new species, right wings of female allotype 
Length of front wmg, 9.2 mm. Photographed by M L F. Forbert, U S. 
Department of Agriculture. 

Terminalia (figs. 4-6) : Tergum 9 unspecialized. Anal plate with 2 
processes of subequal length, separating fork narrowly rounded; ventral 
process scarcely incurved in posteroventral view; dorsal process with 

*From two Greek words meaning *‘new brother.” 
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apex spinous, strongly recurved, much as in pacificus. Plates of aedeagus 
(fig. 5, aep) strongly curved, considerably enlarged in basal half, bridge 
of stemum lO noticeably arcuate posteriorly. 

Coloration: General body color pale l>rown; head and antennae 
pale, latter slightly darker on apical third; eyes black; thorax dark 
brown, a pale mechan longitudinal stripe of medium width; legs pale; 
wings marked with brown, less darkly than in allotype (fig. 1). 

Measurements: Length of body, 5 mm.; of front wing, 7.6 mm.; 
width of front wing, 3.2 mm. 

Female {allotype). — ^Agreeing with type in all important respects 
other than terminalia. Length of front wing ,9.2 mm., width, 3.4 mm. 

The paratypes show that 5 is the normal of inner gradate veins. A 
few specimens have the dark wing markings lacking except for those on 
cubitus and the main stem of radius, and the body very pale except for 
brown lateral humeral stripes on the thorax. Wing len^ varies from 
7 mm. (males from Utah and Yosemite National Park) to 9.2 mm. 
(females from Kaslo, B. C.). Wings of the ICaslo specimens are about 
1 mm. longer than those from Yosemite National Park of the same sex. 

Type locality. Kaslo, B. C. 

Type. Male, United States National Museum, Type No. 58699, 
collect^ at type locality, on July 4, 1903, by R. P. Currie Allotype 
taken there by Mr. Currie on July 2, 1903.’ 

Paratypes. 18 males, 8 females, from the following localities: 

British Columbia. Kaslo: 4 $ ? , July 8, July 24, Aug. 4, Aug. 5; 
5 o’ o’, July 2 (2), July 8, July 15, Aug. 5 (all Currie, 1903). 

Oregon. Sislqrou, Jackson Co.: o’, July, 6, 1946, elev. 3000 ft., 
(Borys Malkin). 

California. Oakland: o’. May 29, 1924 (H. G. Dyar). Berkeley: o’, 
“Collected on Baccharalis pUtdaris 7-10-18” (I. J. Condit). Page Mill 
Rd., Santa Clara Co.: o’, June 4, 1947 (J. W. Tilden). Alhambra: cf , 
February, 1918 (W. M. Davidson). Yosemite National Park: 4 9$, 
5 o’ o’, Aug. 1, 1940 (R. H. Beamer). La Jolla: o’, July 13, 1941 
(R. H. Beamer). 

Utah. Logan: o’, Sept 11, 1939 (Elnowlton & Stains); cf, Dec. 1, 
1937 (L. L. Hansen). 

Because of the lack of features known to distinguish females of 
neadelphus from those of pacificus, the only females included among the 
paratypes are those from Kaslo, B C , and Yosemite National Park, 
Calif , associated with males Paratypes will be deposited at the 
California Academy of Sciences, San Francisco, Calif , the Museum of 
Comparative Zoology, Cambridge, Mass, and at the Umversity of 
Kansas, Lawrence, Kans. 

H. neadelphus is distinguished from pacificus, with which it was 
formerly confiised, by the following features of the male terminalia. 
The processes of the anal plate (figs. 2, 4) are separated by a narrowly 
rounded fork, rather than a broadly rounded, squarish interval; the 
ventral process of the anal plate is simple and scarcdy incurved, rather 

’This material was recorded by Cume, 1904 (Proc. Ent Soc. Wash 6: 86) as 
pacificus Also see “An insect-collectmg tnp to British Columbia" (ibid 6: 24-37, 
1904), by the same author. 



216 


Annals Entomological Society of America [Vol. XLI, 


than strongly incurved (figs. 6, 7) ; the plates of the aedeagus are more 
swollen basally than those of pactficus and they are less widely separated 
where attached to the arcuate, instead of the practically straight, bridge 
of sternum 10 (figs. 3, 5). In both species the tips of the aedeagal plates 
may be widely or narrowly separated, depending on the condition and 
manipulation of the specimen. Judging from the males examined 
{neadelphus, 19; pacijictis, 7), there is no appreciable variation in the 
above characters. 

Aside from pacificm, the species most likely to be confused with 
neadelphuSy because of prevalence or comparable features, are con- 
junctm Fitch (especially in British Columbia), ovalis Carp, and stig- 
maierus Fitch (see figs. 8-10). Other species are not likely to be con- 
fused with neadelphuSy and several are relatively rare. It may be 
noted that the illustrations have been made to show the plates of the 
aedeagus in a single plane, though the plates of certain species extend 
ventrSly much more than those of others. The plates of the various 
species may be compared more directly if all are studied in the same 
plane. 

Carpenter (1940) treated pallescens Currie,’ 1904, and discrttus 
Navas, 1917, as S 3 monyms of pacificus. The Navas type, collected at 
Jemez, N. M., is not now available for study. In the light of present 
distribution records, however, the above synonymy of discretus appears 
correct. The possibility that pallescens may be the same as neadelphus 
poses a more critical problem, at present unsolvable. The type of 
pallescens is a large yellowish female, the front wing of which measiues 
10 mm., collected May 30, 1903, at Fieldbrook, Humboldt Co., Calif. 
Since both pacificus and neadelphus probably occur in that vicinity, the 
identity of pallescens can not further be clarified until characters sepa- 
rating females of those species are known, or until detailed information 
concerning the Hemerobius population at the type locality is available. 

Records suggest that neadelphus may be more common than pacificus 
in California and other Pacific Coast States, though the latter is repre- 


EXPLANATION OF PLATE [ 

(All drawinj(s ])y the author.) 

Fig. 2. Hemerobius pacificus Bks., male, lateral view of right anal plate. 
New Mexico (Transition Zone). Fig. 3. Same, posterodorsal view of sternum 10 
and aedeagus^. Same specimen as in fig. 2. Fig. 4. II. neadephus, male, same view 
as fig. 2. Yosemite Nat’l. Park, Calif. Fig. 5. Same, same view as fig. 3. 
Holotype. Fig. 6. Same, male, posteroventral view of ventral process of right 
anal plate. Logan, Utah. Pig. 7. H, pacificus, same view as fig. G. Logan 
Utah. Fig^. 8. H. conjunctus conjunctiis Fitch, same view as fig. 3. Las Vegas, 
N. Mex. Fig. 9. H. ovalis Carp., same view as fig. 3. Logan, Utah. Fig. 10. 11. 
stigmaterus Fitch, male, posterior view of sternum 10 and aedeagus. Lone Pine, 
Calif. 


ABBREVIATIONS USED IN PLATES 


ae — aedeagus. 

aep — plates of aedeagus. 

ap — anal plate. 

br — ^bridge of 10th sternum. 

MP — posterior branch of media, 
p— process of anal plate, 
pa-^arameres. 


pr — ^process of aedeagus. 
rv — recurrent vein. 

S9, SIO — ^9th and 10th sterna. 

T9— 9th tergum. 

X — next to lowest inner gradate vein, 
y — ^MA-MP cross vein, 
z — middle arm of parameres. 





218 Annals Entomological Society of America [Vol. XLI, 

sented by several specimens from New Mexico, where neadelphus is 
now tinknown. The type locality of pacificus is Ol 3 rmpia, Wash. I 
have seen Californian males only from Lone Pine (Inyo County) and 
Cherry Valley (near Beaumont, Riverside County). 

The male of neadelphus from Alhambra, Calif., bears data showing 
that it matured in February, 1918, from a larva reared on apple aphids 
and Cicaddlidae: the egg was collected by W. M. Davidson on Jan. 26, 
1918, from the previous season's foliage of an apple tree. Larvae of 
the closely related H enter ohiu^ pacificus have often been recorded as 
predators of aphids, thrips, mites and other pests** and some of the 
records probably apply at least in part to neadelphus. 

Genus Sympherobius Banks 

The new species here described, together with perparvus (McL.) and 
hilUngtoni Carp., comprise 'the known Nearctic members of what may 
be termed the ''perparvus groups The outstanding feature of these 
species is that each anal plate of males bears a single process, not two or 
more processes as in other species. The parameres (figs. 18-23) are 
much alike. These species also agree in lacking a radial cross vein, 
though that character is not peculiar to them. Species with extremely 
narrow wings for the genus {perparvus, beameri) and with only mod- 
erately narrow wings {killingtoni) are included. Two Nearctic species of 
Sympherobius, arizonicus (Bks.) and pictus (Bks.), are known only from 
femdes, and they may be members of the group, though the shape 
and color markmgs of the wings readily distinguish them from 
beameri, n. sp. 

Genitalic characters that I have found most useful are the process 
of the anal plate and the process of the aedeagus. The parameres are 
so small and delicate that few distinctions may be made in them except 
for the nonexpanded middle arms of killingtoni. Lateral views (figs. 
21-23) are included mainly to show the close similarity of the three 
species in this respect. Certain differences that appear in the draw- 
ings, as the double or single line at the posterior margin of tergum 9 
(figs. 12, 14, 16), are not considered important but rather to reflect 
the variable appearance of individual specimens. The aedeagus is a 
delicate structure of distinctive shape, somewhat loosely attached to 

*The following are important references to pacificus as a predator: 

Balduf, 1939 (The Bionomics of Entomophagous Insects, Pt. 2: 256-260). 

Essig, 1926 (Insects of Western North America: 156-157) . 

Ewing, 1914 (Oreg. Agr. Expt. Sta. Bull. 121: 57). 

Moznette, 1915 (Jour. Econ, Ent. 8: 350-354). 

Quayle, 1912 (Calif. Agr. Expt. Stat. Bull. 234: 516-518); 1938 (Insects of 
Citrus and other Subtropical Fruits: 40-41). 


EXPLANATION OP PLATE II 

Fig. 11. Sympherohius perparvus (McL.), male, lateral view of apex of 
abdomen. Texas (Belfrage). (May be topotype, as Belfrage took type in 
Bosque Co., Tex.) Fig. 12. Same, dorsal view of apex of abdomen. Same speci- 
men as in fig. 11. Fig. 13. S. beameri, new species, same view as fig. 11. Holo- 
type. Fig. 14. Same, same view as fig, 12. Holotype. Fig. 15. S. killingtoni 
Carp., same view as fig, 11, Paratjye, Willianjs, Ariz. Fig. 16. Same, same 
view as fig. 12. Same specimen as in fig. 15. 
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the apex of sternum 10. For this reason the orientation of the aedeagus 
may differ if preparations are worn by excessive manipulation.^ 

S. beameri shows closest relationship to per parvus in the wing shape 
and the shape of sternum 9 of the male, but more similarity to killingtoni 
in the form of the anal plate process. The three species of the perparvus 
group may be distinguished by the following key: 

1. Front wing maculate, usually with more or less coalescing brown blotches, 

and with conspicuously and heavily brown margined gradate veins; front 
wing only moderately narrow for genus, the costal margin narrowed near 
distal end of subcosta to about one-half the greatest width; base of sternum 
9 of male expanded (fig. 15); middle paramere arms not expanded 

(fig. 18) .killingtoni 

Front wing uniformly white, or ashy gray and maculate usually with well 
scattered blotches, gradates not margined, but may be darkened and 
often coincide with roundish or irr^ular brown or gray blotches; front 
wing decidedly narrow for genus (fig. 17), the costal field of more uniform 
width than above; base of sternum 9 of male not as above (figs. 11, 13); 
middle paramere arms expanded (figs. 19, 20) 2 

2. Front wing immaculate; distal half of male anal plate process practically 

straight (figs. 13, 14); process of aedeagus straight and erect beameri 

Front wing maculate with blotches; process of male anal plate conspicuously 
curved throughout its length in lateral view, moderately so in dorsal 
view (figs. 11, 12); process of aedeagus not straight and erect peiparvtts 

Sympherobius beameri, new species 

(Figures 13, 14, 17, 20, 23) 

Male (holotype ). — Small and unusually pale for genus. Front wing 
essentially as illustrated in parat 3 rpe; in Irft wing the next to lowest 
inner gradate vein (fig. 17, x) only slightly nearer basal gradate than to 
next distal one above; in right wing next to lowest gradate nearer to 
one above than to basal gradate; in right wing MA-MP crossvein 
(fig. 17, y) briefly basad of fork of MP; recurrent vein (rv) and both 
gradate series weakly defined; radial crossvein absent. Hind wing 
slightly shorter than front wing. 

Terminalia (figs. 13, 14, 20, 23) : Tergum 9 with lateral extremity 
slender, noticeably elongate. Anal plate with posterior margin dorsad 
of process broadly concave; process single, apical half straight in lateral 
view, weakly incurved in dorsal view. Process of aedeagus erect, 
straight. Basal half of sternum 9 slender, scarcely expanded at point 
of terg^ attachment. Parameres with tips of middle arms (fig. 20, z) 
conspicuously expanded. 

Coloration: (general body color pale brown; pronotum somewhat 
darker; basal half of antennae slightly darker than distal half; eyes 
bl^; legs pale clay yellow; wings uniformly ashy white, longitudinal 
veins bearing trichia but unspott^. 


EXPLANATION OF PLATE III 

Fig. 17. Sympherobius beameri, new species, male, right front wing. Length, 
3.6 mm. Paratype. Fig. 18. S, killingtoni Carp., male, posterodorsal view of 
parameres. Hansen, Idaho. Fig. 19. S. perparvtis (McL.), same view as fig. 18. 
Samespecimenasinfig.il. Fig. 20. 5. same view as fig. 18. Holotype. 

Fig. 21. 5. killingtoni, lateral view of parameres. Same specimen as in fig. 18. 
Fig. 22. S. perparvus, same view as fig. 21. Same specimen as in fig. 11. Fig. 23. 
S, beameri, same view as fig. 21. Holotype. 
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Measurements: Length of body, 3.5 mm.; of front wing, 3.6 mm.; 
width of front wing, 1.35 mm. 

In addition to the t 3 ^e just described, there is one male paratype, 
the left front wing of which has the basal two inner gradates more 
separated than in the right wing (fig. 17). The gradates are dso weakly 
darkened. Otherwise, there is full agreement with the t37pe. 

Type locality. Lake Tahoe, Calif. 

Type. Male, University of Kansas, collected at type locality on 
Aug. 11, 1940, by R. H. Beamer. 

Paratype. Male, United States National Museum, T 3 ?pe No. 
58600, collected at Rosamond, Calif., on July 23, 1940, by D. E. Hardy. 

The two localities are about 300 miles apart, one (Laie Tahoe) east 
of the high Sierras, the other (Rosamond) in the arid country of southern 
Kern Co., Calif., thus suggesting that beameri is probably widespread in 
California and Nevada. 



A CLASSIFICATION OF NORTH AMERICAN CONOPIDAE 

CARLT PARSONS, 

Connecticut Agricultural Experiment Station, 

New Haven, Connecticut 

^ In the course of determining several lots of North American Con- 
opidae, it soon became evident that there were considerably more names 
than species Sixty-seven years age S. W. Williston, in his account of 
ConopSy admonished that “the indiscriminate description of new species, 
is here especially to be deprecated; and, owing to the great individual 
variation of color, and the paucity of plastic characters, large collections 
will be essential, eventually, to a complete and satisfactory knowledge”. 
Since Williston’s advice has not been too well followed, the present paper 
is an attempt to clear up some of the difSculties and present a point of 
departure for future studies. 

In a manner typical of many parasitic insects the species of Conopidae 
exhibit remarkable individual variation. This variability is not only 
sexual but includes many of the characters commonly utilized in defining 
species and even genera. Generic characters which may vary greatly 
are wing venation, ocelli, hairs, and length of palpi and proboscis. 
Specific characters of a variable nature are size, color, shape of antennae, 
and amount of pollen. For instance, in certain Zodion such as oblique- 
fasciaium, Camras has recognized three phases: melanistic, rufous, and 
pollinose. Also, especially in Fhysoconops and Physocephala, boreal 
examples of a species tend to be smaller and darker, and the more 
austral specimens tend to be larger and more rufous than normally. 
Or these same tendencies may depend on the season. 

All this specific variability has not been properly recognized in the 
past, with the result that too many names have been applied. Krober 
and M. C. Van Duzee have been especially liberal in this respect. 
Following their species concept this writer (1940, Psyche, 47.27-37) 
described from the West Indies several species which now should prob- 
ably be regarded as synonyms of the species with which they were 
compared. After studying Holarctic Conopidae in some detail, this 
writer arrived at a much more conservative concept of species, which 
is followed in the present work. 

In 1939 Bohart and MaeSwain published an account of rearing over 
100 specimens of Physocephala from one nest of a Bembecid wasp. 
On examining this single rearing they found variations enough to include 
five of Van Duzee’s species. Their evidence is here utilized as criteria for 
evaluating other variations to which names have been assigned. Con- 
sequently many species are here synonymized. In almost every case 
where Bohart or Camras have examined the types and placed the names 
in synonymy, this writer had previously done so in manuscript. There- 
fore, although the types of Van Duzee, ICrober, Bigot, and a few others 
were not studied, this writer feels justified in committing to synonymy 
many of the described species. Only in this way has it been possible 
to bring some workable order to the welter of names. Nevertheless, 
the present arrangement of species should be looked upon as tentative. 
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When habits, genitalia, etc. are studied, some of the relegated names 
may be raised to at least subspecific rank. 

In the Conopidae the descrimination of species is complicated by 
distinct sexual dimorphism. The relative lengths of the antenn^ 
segments, the shape of the style, the length of the proboscis, and color 
may vary between the sexes and have led to much of the conflicting 
views on species limits. The more fundamental distinctions have been 
stated by Faulkner ^931). 

The female has the fifth and seventh abdominal segments modified. 
Seven segments are distinctly visible and the eighth forms the tip of the 
abdomen. In all our genera (except Sicus and most Myopa the former 
herein excluded from the New World) the fifth segment is produced 
ventrally to a greater or less degree to form the structure termed by the 



Fig. 1. Wing of Physocephala tibialis (Say). The system of nomenclature is that 
of Comstock-Needham (1918) emended by Tillyard (1919) and Alexander 
(1927, 1929). In addition a hitherto neglected vein is recognized as Mi and is 
assumed to be homologous with the vena spuria of Syrphidae. The significant 
if more radical emendations proposed by Lameere (1922) and by Vignon and 
Sdguy (1929, 1932) are not followed. 

French writers apophase copulatrice, by Schiner ‘unpaarige Organ*, 
by Krober Theca*, by Szilady ‘auffalenden Geschlechtdimorphismus*, 
and by others the ventral or genital plate or process. In Sicm and 
many Myopa this structure is replaced by a tuft of hairs or bristles. 
In all our genera the seventh and eighth se^ents are prolonged in the 
shape of a shoe and curved to meet the genital plate in such a manner 
as to suggest a clasping organ. Both prolongations are lined with 
papillate pads, which are apparently modifications of the fifth, sixth, 
and seventh stemites. 

The male tends to have a shorter abdomen with only six unmodified 
segments (five in Dalmanninae). The seventh and eighth segments 
are modifi^ into a double cushion-shaped process underneath the fifth 
and sixth segments. 

For the purpose of this paper the Neotropical species have been 
omitted. Since many more Mexican species range southwards into 
Central and South America than north into the United States, the most 
natural and convenient line of separation seems to be along the northern 
boundary of Mexico. 

The writer is indebted to Professor Nathan Banks for the opportunity 
to study the excdlent collection of Conopidae in the Museum of Com- 
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parative Zoology. There were found holotypes or paratypes of Loew, 
Banks, Robertson, and Camras, many cotypes and autot 3 pes of Willis- 
ton, and the type species of all the North American genera represented 
by series. For a similar privilege the writer is obligated to C. H. Curran 
(American Museum Natural History), E. A. Chapin (U. S. N. M. 
unfortunately only in part), M. T. James /Colorado State College Agr. 
and Mech. Arts), R. L. Post (Oregon State College), H. E. Jaques 
(Iowa Wesleyan College/, and R. P. Dow (New England Mus. Nat. 
Hist.). For information on types the writer is indebted to Professor 
R. H. Beamer (Snow Entomological Collections) and Dr. H. Oldroyd 
(British Museum). 

KEY TO SUBFAMILIES AND GENERA 

1. Cubital (anal)i cell very small; ovipositor very long; pteropleura with a long 

bristle; vertex, lateral margins of dorsum of thorax, and scutellum with a 
few long, strong bristles; proboscis long and geniculate; third antennal 
segment with a subdorsal arista; tibiae spurred (Stylogastrinae), 

Stylogaster Macq. 

Cubital (anal) cell rather long and pointed; ovipositor not excessively long; 
pteropleura unarmed; vertex, lateral margins of dorsum of thorax, and 
scutellum without bristles, or with a few which are but little differentiated 
from the surrounding hairs; tibiae unarmed at apices 2 

2. Third antennal segment with a three-segmented style at apex; abdomen 

constricted basallv, the second and usually the third segments longer than 
broad; subcosta (ScJ and first branch of radius (R 1 + 2 ) connected by an 
apparent cross vein (SC 2 ) ; halteres with some short hairs at base of knobs 
on outer side; ocellus usually vestigial or absent (present in Physosonops)\ 


proboscis directed forward, not geniculate (Conopinae) 3 

Third antennal segment with a dorsal two-segmented arista; abdomen not 
noticeably constricted basally, the second and third segments each broader 
than long; ocelli present; proboscis usually geniculate (directed forward in 

Zodion and Rohertsonomyia) 5 

3. Radio-medial (anterior) crossvein situated at most a little beyond the middle 
of the 1st M 2 (discal) cell; hind femora regularly thickened, the thickest 
part at middle; ocellus present, vestigial, or rarely absent; propleura 

with at least one bristle on lower margin 4 

Radio-medial (anterior) crossvein situated well beyond the middle of cell 
1st M 2 (disc‘al); hind femora irregularly thickened on basal half; ocellus 


absent; propleura bare Physocephala Schiner 

4. Ocellus on vertex distinct and protuberant, very rarely reduced (within a 
single species) ; first and second abdominal segments slender to very slender; 
third abdominal segment strongly constricted anteriorly to a width equal 
to that of second; second and third abdominal segments each distinctly 
longer than fourth; propleura almost alw^ays with one bristle at base, 

Physoconops Szilady 

Ocellus on vertex vestigial or absent, ve^ rarely distinct; first and second 
abdominal segments only feebly constricted; second and third abdominal 
segments each about as long as the fourth; propleura usually with more 
than one bristle at base Conops Linn. 

^The terms for wing nomenclature are those generally used in other insect orders 
and must be used in Diptera if we are ever to have a uniform svstem. The system 
followed here is that of Comstock-Needham (1918) with the modifications of Tillyard 
(1919) and Alexander (1927, 1929). Until they have been tested further, the radical 
emenations proposed bv Lameere (1922), Vignon and Sdguy (1929, 1932), and Goffe 
(1947) are not followed. The terms in parentheses are those heretofore utilized in 
the Conopidae. Consult the accompanying figure of the Conopid wing. 
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5. Cubital (anal) cell much longer than M (second basal) cell; female with 

the seventh abdominal segment large and shoe-shaped, the eighth much 
reduced; male with six unmodified abdominal segments (Mvopinae). ..... 6 

Cubital (anal) cell but little longer than M (second basal) cell; female with 
seventh and eighth abdominal segments strongly narrowed and produced 
anteriorly to about the middle of abdomen; male with five unmodified 
abdominal segments (Dalmanniinae) Dal m a nn ia Rob.-Desv. 

6. Proboscis produced anteriorly, not geniculate at middle, usually an apparent 

crossvein (Scg) connecting subcosta (Sc) and first branch of radius (R 1 + 2 ) • . 7 
Proboscis geniculate at or near middle as well as at base; usually no apparent 
crossvein (SC 2 ) connecting subcosta (Sc) and first branch of radius (R 1 + 2 ), 
these veins sometimes slightly fused at apices 8 

7. Femora without short thorns on apical half of antero-and postero-ventral 

surfaces; radial-five (first posterior) cell usually open, or closed at extrenie 
apex; palpi very small, not longer than diameter of proboscis at their 

bases Zodion Latr 

Femora with some short thorns on apical half of antero- and postero-ventral 
surfaces; radial-five (first posterior) cell long-stalked (rarely closed at apex, 
very rarely slightly open) ; palpi long, about three times as long as diameter 
or proboscis at their bases Robertsonomyia Malloch 

8. Cheeks narrower than height of eye * 9 

Cheeks at least as wide as eye height Myopa Fabr. 

9. Antennae longer than the front; propleura haired; abdomen short, especially 

in the female; hind coxae with some hairs on inner posterior margin, 

Occemyia Rob.-Desv. 

Antennae shorter than the front; propleura bare; abdomen of female long 
and narrow; inner posterior margin of hind coxae bare (Palaearctic), 

Sicus Scop. 


Genus Conops Linnaeus 

Linnaeus, 1758, Syst. Nat. 10th ed., p. 604. 

Genot)rpe: Conops flavipes Linn., the fifth species, by designation of 
Curtis, 1831, Brit. Ent., p. 377. Subsequently Krober chose as the 
genotype Conops macrocephala Linn., 1761, Fauna Suecia, p. 467. 

Synonyms: Conopejus Rondani, 1845; Conopoideus Rondani, 1845; 
Pleurocerina Macquart, 1851; Conopilla Rondani, 1856; Sphyxosoma 
Rondani, 1856; Bombibia Lioy, 1864. 

All the Nearctic and West Indian species heretofore placed under 
Conops belong in Physoconops, Although tCrober, 1939, lists some Neo- 
tropical species under Conops, the only New World Conops the writer 
has seen is C. bermudensis Parsons (Psyche, 1940, 47: 28) of Bermuda. 

Genus Physoconops Szilady 

Szilady, 1926, Ann. Mus. Nat. Himgar., 24: 588. 

Genot 3 q)e: Conops brachyrhyncMis Macquart. 

The following species are here excluded from our lists. Conops? 
quadrimaculatus Ashmead, 1880, Orange Insects, p. 69, is listed under 
Conops by Aldrich (Suppl., 1907) and Van Duzee (1927) but is Baccha 
clavata Fabr. (Syrphidae). When Mr. Nathan Banks was shown 
Ashmead’s description, he made the abode determination, which was 
confirmed on examination of specimens. C. W. Sabrosky has stated 
(in litt.) that there is no type of quadrimaculatus in the U. S. N. M. and 
that Dr. Aldrich places it as a synonym of Vaccha clavata in the card 
catalogue from the description alone. Macquart (1843) recorded 
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Conops costatus Fabr., pictus Fabr. and analis Fab. from “Caroline” and 
these species have been included in our lists ever since. The first was 
described from South America and apparently is still indeterminate. 
The second has been placed in Physoconops and restricted by the 
present writer (1940) to the Greater Antilles, from which it was 
described. The third has been placed in Fhysocephala by Krober 
(1939) who gives the range as Mexico to Brazil. On the basis of speci- 
mens from southern Florida it is here included under Fhysocephala 
where it is discussed. Also Macquart (1843) described Conops flaviceps 
from “Amerique Septentrionale.” It is a very small species and 
because of a brown spot at the apex of the wing may be one of the 
Neotropical Fhysoconops or Fhysocephala. An attempt has been made 
to place the species according to their affinities and they should so be 
arranged in the collection. 

For keys and descriptions consult Williston (Trans. Conn. Acad. 
Arts & Sci. 1882, 4: 325-342; 1885, 6: 377-379). 

Physoconops obscuripennis (Williston) 

Conops obscuripennis Will., 1882, Trans. Conn. Acad. Arts & Sci. 4: 328-9. 

Conops brachyrhynchus Macq., of Williston and others in error. 

Conops foxi Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 574. 

T 3 rpes: of obscuripennis a single t 5 q)e from South Carolina in Snow 
Entomological Collections at Lawrence, Kans. (Williston also mentions 
Virginia, Georgia, and Massachusetts and so some Osten Sacken speci- 
mens in M. C. Z. may be cotypes) ; otfoxi from Pullman, paratype from 
Metaline Falls, Washington, in Calif. Acad. Sci. Curran (Can. Ent. 
59 : 32) has pointed out that Williston was in error in calling this species 
brachyrhynchus and that Williston’s xanthopareus is brachyrhynchus of 
Macquart. Since Van Duzee quotes Krober in his key, he evidently 
did not have specimens which would have shown that his joxi must be 
identical. The M. C. Z. has specimens ranging from Mass, to Florida, 
west to Louisiana, Colorado, Nebraska, and Washington (Little 
Spokane). Others have been seen from Iowa, and it is recorded from 
B. C. by Krober, from S, Dak. by Aldrich and N. M. by Townsend. 

Physoconops sylvosus (Williston) 

Conops sylvosus Will., 1882, Trans. Conn. Acad. Arts & Sci. 4: 329-330. 

Conops arizonicus Banks, 1916, An. Ent. Soc. Amer. 9: 191-2. 

Types: of sylvosus a single t 3 rpe from Massachusetts in the Snow 
Entomological Collections at Lawrence, Kans. (Williston also mentions 
Connecticut) ; of arizonicus holotype No. 13547 from Palmerlee, Arizona, 
in the M. C. Z. 

Banks based arizonicus on a small female which differs from typical 
sylvosus in a smaller ventral plate, dark cloud on wing extending to 
cubitus, first branch (fifth vein), no pale bands on abdomen, and by 
the longer third antennal segment. Some of these differences do not 
hold in other specimens in the M. C. Z. from Arizona and Texas, which 
have been added since Banks wrote his description. Others of these 
differences disappear on examination of a series of eastern specimens. 
Also Williston has recorded sylvosm from Mexico (Guerrero) and 
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Giglis-Tos notes its occurrence in Tehuacan. The four Texan and 
Arizona specimens seen are all small but no smaller than some eastern 
specimens. It is evidently a very variable species. The M. C. Z. 
material ranges from Mass, to Virginia, Texas (Fort Davis) and Arizona 
(Palmerlee, Fort Grant, Dragon). The A. M. N. H. and New England 
Mus. N. H. have specimens from Franconia, N. H. 

Physoconops semifuscus (Banks) 

Conops brachyrhynchus var. semifuscus Banks, 1916, Ann. Ent. Soc. Amer., 9: 192. 

Type: holot 3 rpe No. 13546 collected July 6, Jemez Springs, New 
Mexico, in the M. C. Z. 

As Mr. Banks indicated, this species is related to obscuripennis, but 
it has a longer ventral plate, a slightly longer third antennd se^ent, 
paler femora, humeri yellow pollinose, and differently colored wings. 

Physoconops bulbirostris (Loew) 

Conops bulbirostris Loew, 1853, Neue Beitrage Kennt. Dipt., p. 30. 

Type: from an unknown locality presumably in the Berlin Museum, 
referred to North America by Osten Sacken. 

The M. C. Z. series range from New Jersey to Florida. Krober 
records it from Texas, Mexico, Bolivia, Bra^, and Paraguay. 

Physoconops nigrimanus Bigot 

Conops nigrimanus Bigot, 1887, Ann. Soc. Ent. Prance, p. 38. 

Conops limiiva Brimley, 1927, Ent. News, 38: 235. 

Types: of nigrimanus from Georgia in the collection of J. E. Collins, 
England;'of limuva (not seen) from Raleigh, N. C., in the collection of 
the N. C. Dept, of Agriculture. 

Descriptions of the two species agree closely and especially with 
respect to a yellow spot (sometimes obscure) behind the vertex, a 
characteristic not found in any other of our species. The M. C. Z. has 
a small series from New Jersey, that were mixed in with bulbirostris. 
Known also from North Carolina and Georgia. 

Physoconops fronto (Williston) 

Conops fro7ito Will., 1885, Trans. Conn. Acad. Arts & Sci. 6: 378-9. 

Conops striatifrons Krdber, 1915, Arch P. Naturg, Abt. A. H. 5, p. 132. 

Conops pulchelhis KrOber, 1915, Arch P, Naturg. Abt. A. H. 5, p. 134. 

Conops argentifacies Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 574-5. 

Conops fraterculus Van Duzee, 1927, loc. cit., p. 576-6. 

Conops rubicunduliis Van Duzee, 1927, loc. cit., p. 576-7. 

T 3 ?pes: of fronto tlnee cot 3 rpes from western ICansas in the Snow 
Entomolo^cal Collections at Lawrence, Kans., autotype from Uma- 
tilla, Or., in M. C. Z.; of striatifrons from Georgia and Texas in the 
Berlin Museum, allot 3 rpe from Lincoln, Nebraska, in the Eiober collec- 
tion, Hamburg; of p^Mlus from South Carolina in the Vienna 
Museum; of argentifacies, fratercidus, and rubicundtdus all from Lewis- 
ton, Idaho, and in the Calif. Acad. Sci. 
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Since ICrober merely quoted Williston's description, he evidently 
did not understand this species and so described specimens from the 
West and East as two new species. Since Van Duzee keyed fronto 
from the description and gives only Kansas as the distribution, he 
also did not know fronto. His description of argentifacies agrees exactly 
with a specimen from Oregon in the M. C. Z. identified as fronto by 
Williston. The differences Van Duzee ascribes to frater cuius and 
ruhicundidus fall well within the range of variation of fronto. Bohart 
and MacSwain (1940, Pan-Pacific Ent. 16:91) record argentifacies as a 
parasite of Megachile perihirta Cockerell. 

The M. C. Z, has specimens from Oregon, Colorado, Nebraska, New 
Mexico, Texas, and one from Cambridge, Mass. Additional localities 
represented in the A. M. N. H. are Lusk, Wyo., Antioch, Calif., and one 
from Valdosta, Georgia, is aberrant in having the posterior portion of 
the abdomen uniformly dark and nearly as dark as the anterior portion. 

Physoconops brachyrhynchus (Macquart) 

Conops brachyrhynchus Macquart, 1843, Dipt. exot. 2: 15. 

Conops xanthopareus Will., 1882, Trans. Conn. Acad. Arts & Sci. 4: 332-3. 

Conops fenestratiis Krober, 1915, Arch. F. Naturg. Abt. A. H, 5, p. 134-5. 

Types: of brachyrhynchus from “Amerique septentrionale’* probably 
in the Mus. Hist. Nat., Lille; of xanthopareus a specimen labelled ‘‘Type 
Wlstn 44r' in the M. C. Z. and a cotype from Connecticut in the Snow 
Entomological Collections at Lawrence, Kans. (since Williston also 
mentions Texas and Massachusetts, some of Osten Sacken’s specimens 
in M. C. Z, may be cotypes); oi fenestratus from Lincoln, Nebraska, 
paratypes from Texas, Delaware, and Louisiana in the Berlin Museum. 

Williston did not attempt to apply Macquart's name to any of the 
material before him and so described his material as new. But 
Macquart’s description and figures leave no doubt of the above 
synonymy. Krober's description fits this species, and there even are 
specimens of brachyrhunchus in the M. C. Z. with data identical with 
that of some of Krober’s paratypes. Also the Mexican soror Krober is 
very likely this species. 

The M. C. Z. has material ranging from Mass, to Florida, west to 
Texas, Kansas, Nebraska, and Colorado. Others have been seen from 
Iowa and Krober records it from southern Arizona. 

Physoconops gracilis (Williston) 

Conops gracilis Will., 1885, Trans. Conn. Acad. Arts & Sci. 6: 377. 

Type: holotype from Arizona in the Snow Entomological Collections 
at Lawrence, Kans. 

Krober (1939) placed gracilis in Conops, possibly because the ocellus 
tends to be reduced in this species, but more probably because his 1939 
identification was incorrect as in 1915. 

The M. C. Z. material is from Florida, Colorado, New Mexico, 
Arizona, and Lower California. Krober records it from Chile and 
Brazil, but since his 1915 description of gracilis applies to auratus, these 
localities may belong to auratus. 
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Physoconops auratus (Townsend) 

Conops auratus Towns., 1901, Trans. Am. Ent. Soc. 27: 161-3. 

Type: La Cueva, 5300 ft., Organ Mts., New Mexico, cannot be 
found in the British Museum, U. S. N. M., or Snow Entomological 
Collections. 

The M. C. Z. has a pair from Bill William’s Fork, Arizona, and the 
A. M. N. H. has it from the same locality and also Douglas, Arizona. 
All the dates of capture are later than usual in the genus, being in 
August and September. Eiober (1915) records auratus from Kansas, 
Texas, and Mexico, and his description fits auratus. But his more com- 
plete description of gracilis also fits auratus] so perhaps the record of 
Arica, Chile belongs to the latter. Krober (1927) records auratus from 
Texas and Missouri, but since he states that the ventral plate is small 
and broad, he has some other species before him. 

Physoconops excisus (Wiedemann) 

Conops excisus Wied., 1830, Auss. Zweifl. Ins. 2: 234. 

Conops sugens Wied., 1830, Auss. Zweifl. Ins. 2: 236. 

Types: of excisus from Savannah, Georgia, in the Zool. Mus. at 
Copenhagen (Westermann coU.); of sugens from unknown locality in 
the Vienna Museum. 

Loew, having seen both t 3 T>es and compared Mexican specimens 
with sugens, made the above S 3 monymy. The M. C. Z. has two from 
Florida determined by Loew and others ranging from New York (Long 
Island) and New Jersey to Florida west to Ohio and Mississippi. 

Genus Physocephala Schiner 

1861, Wiener, Entom, Monatsschr. 5: 137-138. 

Genotype: Conops rufipes Fabr., monobasic. 

Krober (1939) gives the genotype as Conops nigra Deg., 1776, Ins. 
6:105, t. 15, f. 9. 

Bohart (1941) Pan-Pacific Ent. 17 : 141-4) in a review of the Physo- 
cephala of the western United States treats two species, affinis and bur- 
gessi. In this paper afjinis is made a synonym of texana and two more 
species are added to the western fauna, also one to the United States, 
and several names are synonymized. 

For keys and descriptions consult Williston (Trans. Acad. Arts & 
Sci. 1882, 4:327-328, 333-342. 


Physocephala burgessi (Williston) 

Conops burgessi Will., 1882, Trans. Conn. Acad. Arts & Sci. 4: 337-8. 

Conops hrevirostris Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 579-680. 
Physocephala brevicorftis Bohart, 1941, Pan-Pacific Ent. 17: 144, lapsus. 

T^es: of burgessi one from Mendocino “Calif. Baron Type Wlstn 
441” in the M. C. Z., three cotypes same data in Snow Entomological 
Collections at Lawrence, Kansas (Williston also mentions Colorado) ; of 
brevirosiris from Plumas Co., Calif., in the Calif. Acad. Sci. 
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The S 3 nionymy follows Bohart (1941) . This species is represented in 
the M. C. Z. from Wash., Oregon, Calif., Colo., and Wyoming. It is 
also recorded from New Mexico by Skinner, from Utah, Id^o, and 
Montana on flowers of Prunus and Ceanothus by Bohart. 

Physocephala texana (Williston) 

Conops texanns Will., 1882, Trans. Conn, Acad. Arts Sci. 4: 338. 

Conops affinis Will., 1882, Trans. Conn. Acad. Arts & Sci. 4: 330-340. 

Conops ochreiceps Bigot, 1887, Ann. Soc. Ent. France, 7: 39-40. 

Physocephala humeralis Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 580-581. 
Physocephala humeralis simulans Van Duzee, loc. cit., p. 581. 

Physocephala aurifacies Van Duzee, loc. cit., p. 581-582. 

Physocephala buccalis Van Duzee, loc. cit., ^ 582-583. 

Physocephala rubida Van Duzee, 1934, Ann. Ent. Soc. Amer. 27: 315-316. 

Types: of texana from Waco, Texas, 3 cot 3 rpes in U. S. N. M. (No. 
882); of affinis a single type from Washington Territory in the Snow 
Entomological Collections at Lawrence, Kans., (Wflliston also mentions 
Klansas and California so specimen from in M. C. Z. may be 

cotype); of ochreiceps from Georgia and Mexico in the collection of 
J. E. Collin, England; of humeralis from Idaho, of simulans holot 3 ^e 
from Calif., paratjpes from Utah, Idaho, Wash., of aurifacies from 
California, of buccalis holotype from Utah, paratypes from Calif., and 
Wash, in Calif. Acad. Sci.; of rubida from Oregon in the collection of 
W. W. Barker, Puyallup, Wash. 

Some of the Neotropical names very likely will be found to belong 
to this very variable species. Since Bohart reared over 100 specimens 
from a single nest of Bembecid wasps and found variations enough to 
include all five of Van Duzee's species, the other names are invalid also. 
The M. C. Z. has it from Indiana, N. Mex., Ariz., Calif., Colo., Utah, 
Oregon, and Wash. It is also recorded from Georgia by Bigot, from 
Kansas and Texas by Williston, from Idaho by Van Duzee, from Mexico 
by Bigot and Giglio-Tos, and from Montreal, Quebec by Chagnon. 
Townsend’s Michigan record is evidently of marginata. Under the 
name affinis Bohart and MacSwain (1939, Bull. So. Calif. Acad. Sci. 
38:84 and 1940, Pan-Pacific Ent. 16:16) have recorded this species 
as a parasite of Bembix comata Parker and Bembix occidentalis beuten- 
muelleri Pox. 


Physocephala marginata (Say) 

Conops marginata Say, 1823, Joum. Acad. Nat. Sci. Philad. 3: 82-83. 

Conops sagittaria Say, 1823, loc. cit. 3: 83. 

Conops aethiops Walker, 1849, List, of Dipt. Ins. in B. M., Pt. 3, p. 671. 

Conops genual is Loew, 1853, Neue Beitrage, 1: 32. 

Conops castanoptera Loew, 1853, loc. cit. p. 33. 

Conops ruficornis Van Duzee, 1934, Ann. Ent. Soc. Amer. 27: 315-6. 

Conops dakotennis Van Duzee, 1934, loc. cit. p. 317-8. 

Conops stylifer Van Duzee, 1934, loc. cit. p. 318-9. 

Types: of marginata from Missouri is lost; an almost certain cotype 
is in the Vienna Museum (Wiedemann coll.); of sagittaria froih Penn- 
sylvania is lost; of aethiops from North America in the B. M. ; of genualis 
a male from N. A. in the Vienna Museum and a female No. 439 from 
Kentucky in the M. C. Z.; of castanoptera a male from Savannah, 
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Georgia, and a female from Carolina, both in the Berlin Museum; of 
ruficornis, dakote^isis, and stylifer, all reared from honey bees at Fargo, 
North Dakota, and in the collection of W. W. Barker, Puyallup, 
Washington. 

This very variable species may be black or pale rufous. The cell 
1st Ms (discal) may be mostly hyaline {marginata), or entirely dark 
{sagittaria), or intermediate; when the cheeks are pale or when the face 
is brownish, the pale spot on cheek is barely noticeable (genualis). 
Southern specimens are much more rufescent {castanoptera). Since 
Van Duzee states that the first and second antennal segments are of 
nearly equal length, he evidently did not know marginata. The differ- 
ences to which Van Duzee gives names are too minor to recognize. 

The M. C. Z. has specimens ranging from Massachusetts to Florida 
west to Texas, and one from Corvallis, Oregon. The A. M. N. H. has 
it also from St. Anne's, Quebec; Ottawa, Kansas; Lander, Wyo.; and 
Nicola Valley, B. C. Also it is recorded from ''Missouri” by Say, 
from the White Mts., N. H., by Williston, and from Michigan by 
Townsend, imder affinis. 

Physocephala furcillata (Williston) 

Conops furcillata Will, 1882, Trans. Conn. Acad. Arts & Sci. 4: 336-7. 

Physocephala sorocula Will., 1892, Biol. Centr.-Amer. Diptera, 3: 83. 

Physocephala lucida Van Duzee, 1931, Can. Ent. 63: 284. 

T 3 rpes; oi furcillata one from “Jefferson, N. H., Aug. 1, 1877, Type 
Wlstn 441” in the M. C. Z. and 3 cotypes from “White Mts.” in the 
Snow Entomological Collections at Lawrence, Kans.; of sorocula from 
Guerrero, Mexico, in the B. M.; of lucida from Gull Lake, Ontario, in 
the Calif. Acad. Sci. 

Evidently the hiatus between New Hampshire and Guerrero led 
Williston to describe sorocula, the name with which Van Duzee com- 
pared his lucida. A remarkably constant species, the one rufous speci- 
men seen is from Pt. Pelee, Ontario. The M. C. Z. has furcillata 
ranging from Nova Scotia, Quebec, Ontario, and Michigan south to 
New Jersey, also Colton, San Bernadino Co., California, and Juan 
Mina, Rio Chagres, Panama Canal Zone. Also it is in the A. M. N. H. 
from Price Co., Wisconsin, and Williston recorded it under soroetda 
from Guerrero, Mexico. 

Physocephala tibialis (Say) 

Conops tibialis Say, 1823, Joum. Acad. Nat. Sci. Philad. 3: 83. 

Conops nigricomis Wied., 1830, Auss. Zweifl. Ins. 2: 236. 

Conops fulvipennis Macq., 1843, Dipt. Exot. 2: 1^14. 

Conops luguhris Macq., 1843, loc. cit. p. 16. 

Types: of tibialis from Indiana is lost; of nigricornis from Pennsyl- 
vania in the Vienna Musei^; ot fulvipennis from Georgia presumably in 
the Mus. Hist. Nat. at Lille ; of lugubris from an unknown locality, a 
male (not female as Macquart says) is in the B. M. 

Macquart’s descriptions and figmes agree so closely with this 
species, ^t it seems safe to place his names in synonymy, especially 
since arriving at this decision the writer has noticed that &6ber (1939, 
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Ann. Mag. Nat. Hist. 4: 540-1) states that the male type of luguhris is 
in l^ndon and is a S 5 monym of tibialis. Rarely the extremities of the 
radial-three (submarginal), radial-five (first posterior), and 1st M 2 
(discal) cells tend to become hyaline, and pollen near the humeri is 
usually very obsolete. The M. C. Z. has tibialis ran^ng from Massa- 
chusetts to Florida, west to Dallas, Texas and Baldwin, Kansas. 

Physocephala analis (Fabricius) 

Conops mails Fabr., 1775, Syst. Ent. p. 175. 

Conops nignfacies Bigot, 1887, Ann. Soc. Ent. France, 7: 40-41. 

Conops carhonanus Bigot, 1887, loc. cit. p. 42. 

T 3 rpes: of analis from South America possibly at Kiel; of nigrifacies 
and carbonarius from Mexico in the B. M. 

Krober (1939, p. 460) places carbonaria as a synonym of analis and 
nigrifacies (“nigrofacies”) as a doubtful synonym. Unfortunately 
some of Krober^s characters contradict the descriptions. Williston 
(1892) redescribes both of Bigot’s species but is not sure of his identifi- 
cations. H. Oldroyd writes that the t5npe of nigrifacies is placed in the 
B. M. as a synonym of analis, and that the type of carbonarius is “similar 
in appearance, but bigger and blacker.” The latter is evidently con- 
sidered distinct. The M. C. Z. has a male from Florida (Pinecrest, 
July 19, G. Fairchild) which differs from the description of nigrifacies 
in being much larger, lacking the golden pollen on front, face, and 
cheeks, and the 1st M 2 (discal) cell entirely dark. It agrees with 
carbonaria in size, but differs in the dark facial grooves, and the dark 
1st M 2 (discal) cell. A female from Mexico (M. C. Z.) differs prin- 
cipally in having a yellow face, coxae and tarsi pale, thorax and halteres 
black, and apic^ half of 1st M 2 (discal) cell hyaline. In the U. S. N. M. 
are two females from Florida (one from Haidover, March 9, and the 
other from Crescent City), These agree with the Pinecrest specimen 
except that the basal enlargement of proboscis is pale, face yellow with 
central black on each side, femora reddish brown. It is hard to believe 
that the sexes described under carbonaria by Bigot, Williston and 
Krober really belong to the same species. 

The Pinecrest male is here diagnosed. Length without antennae 17 
mm.; head black, except vertex, margins of face, lower part of facial 
grooves, and antennae which are reddish brown; antennal segments 
(minus style) as 3 : 10 : 5; style with second segment nearly twice as 
long as first two combined; proboscis black, twice as long as head; 
thorax reddish brown with three black stripes above, covered with 
very fine grey pollen, no lateral stripe of pollen, halteres yellow; legs 
reddish brown, coxae, basal halves of hind femora, and apical two-thirds 
of tarsi black; abdomen black, first two segments brownish, apex cov- 
ered with very fine grey pollen; wings with dark brown stripe extending 
to vein Cui (fifth) and narrowly along 1st A vein (sixth). 

Genus Dalmannia Robineau-Desvoidy 

Rob.-Desv., 1830, Essai sur les Ivtyodaires in Mem. Divers. Savans Acad. Roy. 

Sci. Inst. France (Sci. Math. Phys. 2: 248). 

Genot 3 rpe: Myopa punctata Fabr., the third species, by designation 
of Rondani, 1856, Dipt. Ital. Prodr. 1:59. 
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Synon 5 niis: Stachynia Macquart, 1833; Arpagita Lioy, 1864. 

G, E. Bohart (1938) has published a key to the North American 
species (Pan-Pacific Ent. 14 : 132-136) . His habitat data is not repeated, 
but supplementary data is added. 

Dalmannia vitiosa Coquillett 
Dalmannia vitiosa Coq., 1892, Ent. News, 3: 150-151. 

Type: from Los Angeles Co., California, in the U. S. N. M. 

Bohart records material from Sonoma and Orange Counties, Calif., 
and Kansas. The M. C. Z. has it ranging from New Hampshire to 
Virginia, also Pinaleno Mts., Arizona. The A. M. N. H. has this 
species from Fallon, Nevada, and also a male from Globe, Arizona, 
which is aberrant in having the cross-vein nearly normal, a yellow spot 
on each humerus, and the antennae black with the third segment 
shorter than usual. 


Dalmannia picta Williston 

Dalmannia picta Will., 1883, Trans. Conn. Acad. Arts & Sci. 6: 94. 

T 3 rpe: a single type from New Mexico in the Snow Entomological 
Collection at Lawrence, Kans. 

Bohart records this species from the Chiricahua Mts., Ariz., and 
Mohave, Calif. The M. C. Z. has picta from Colorado and California 
(Claremont, Redlands). 

Dalmannia blaisdelli Cresson 

Dalmannia hlaisdeUi Cresson, 1919, Proc. Acad. Nat. Sci., Philad. 71: 190. 

Type: from Colorado in the Philad. Acad. Nat. Sci.; paratype from 
Mokelumne Hill, Calaveras Co,, Calif, in Calif. Acad. Sci. 

Bohart gives the California record as the type locality but Mr. E. T. 
Cresson, Jr., kindly re-examined the type and states that it is from 
Colorado. Bohart adds several California records. The M. C. Z. has 
it from California and Ft, Collins, Colorado, and the A. M. N. H., from 
Boulder and Walden, Colorado. 

Dalmannia nigriceps Loew 

Dalmannia nigriceps Loew, 1866, Berlin Ent. Zeitsch., 10:40; Centuriae VII, 

p. 100-101. 

Type: holotype No. 449 from Virginia in the M. C. Z. 

Bohart saw specimens from Holliston, Mass. The M. C. Z. has this 
species ranging from Vermont to Virginia west to Lincoln, Nebraska. 
The New England Mus. N. H. and A. M. N. H. have it from Franconia, 
N. H., and the latter also from Aylmer; Quebec. 

Dalmannia pacifica Banks 

Dalmannia pacifica Banks, 1916, Ann. Ent. Soc. Amer. 9: 199-200. 

Dalmannia hirsuta Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 591. 

Types: cotype No.^ 13545 of pacifica from Corvallis, Oregon, in the 
M. C. Z. and cotype in collection of Oregon Agric. College; of hirsuta 
from Corvallis, Oregon, in the Calif. Acad. Sci. 
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Bohart, who examined the t 3 rpe of hirsuta, states that it is the 
female of pacifica. He records specimens from Berkeley and Davis, 
California. The M. C. Z. has another example from Springfield, Ore- 
gon. The A. M. N. H. has a series from Davis, Calif., taken on the 
unusually late date of July 2. Two of these have the yellow markings 
reduced. 

Dalmannia heterotricha G. Bohart 
Dalmannia heterotricha G. Bohart, 1938, Pan-Pacific Ent., 14: 134-135. 

T 5 ?pe: from Pt. Reyes Peninsula, Marin Co., Calif., in Calif. Acad. 
Sci. This species, found on the sand dunes, has not been seen by the 
writer. 


Genus Myopa Fabricius 
Fabricius, 1775, Syst. Ent., p. 798. 

Genotype: Conops buccata Linn., the sixth species, by designation of 
Curtis, 1838, Brit. Ent., vol. 8, p. 677, pi. 677. Krober (1939) subse- 
quently designated as the genotype Conops testacea Linn., 1759, Syst. 
Nat., ed 11, 2:1006. 

S 3 monyms: Fairmairia^ Eattstellia, Lonchopalpus, Myopella, Myo- 
pinOy PkorosiCy PicHniay Purpurella all by Rob. Desv., 1853; Goni- 
rhynchus Rond,, 1857. 

A character of generic importance, omitted by American and denied 
by European writers, is that the fifth ventral segment of the female is 
produced, as in the other genera (except Sicus). It is true that in the 
few European species examined (including the genotype) and over half 
of the North American species the fifth segment is not produced at all ■ 
or very slightly. This condition is true in melanderiy vicaria, fenesiratuSy 
willistoniy seminuday rubidOy clausoy and aperia. But in the following 
species the ventral plate is greatly produced so that it attains or over- 
laps the apex of the eighth segment: vesiculosay various y longipiliSy 
JlavopilosOy plebeioy and virginica. Since the produced ventral plate is 
the most distinctive character of Melanosoma Rob.-Desv., 1853 [Gossi- 
gona Rondani, 1856), this writer attempted to place the North American 
species with this character in Melanosoma. But an examination of a 
series of the genotype {bicolor Meig.) in the M. C. Z. shows Melanosoma 
to dilTcr in other ways, particularly in a distinctly longer proboscis and 
tubular abdomen as described by Schiner (1862, pp, LXVII, 383). 
Possibly one of the above listed synonyms is available. 

Descriptions of most of the species will be found in two papers, one 
by Williston (Trans. Conn. Acad. Arts & Sci. i885, 6:382-387) and 
one by Banks (Ann. Ent. Soc. Amer. 9: 196-198). 

Myopa melanderi Banks 

Myopa melanderi Banks, 1916, Ann. Ent. Soc. Amer. 9: 197. 

Type : holotype No. 13551 and paratype from Pullman, Washington, 
in the M. C. Z. 

Of this species all that has been seen is the t 3 T)e, allotype, and one 
other specimen all collected in May and June at Pullman, Washington. 
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Myopa vicaria Walker 

Myopa vicaria Walker, 1849, List, of Dipt. Ins. in B. M. 3: 679. 

Myopa pilosa Will., 1^5, Trans. Conn. Acad. Arts & Sci. 6: 383-4. 

Types: of vicaria from Nova Scotia in the British Museum; of 
pilosa a single type from Zem Co., California, in the Snow Entomolog- 
ical Collection at Lawrence, Kans. 

The M. C. Z. has this species ranging from Nova Scotia to Virginia 
west to Illinois and Michigan, also one from Pullman, Washington. 
Others have been examined from Oregon (Or. State College) and the 
following in the A. M. N. H. : Ontario, Quebec, Wyoming, and Arizona. 
Specimens from England and Sardinia (A. M. N. H.) are identical. 

Myopa fenestrata Coquillett 
Myopa fenestrata Coq., 1902, Can. Ent. 34: 197-8. 

Type: from 7300 ft.. Sierra Madre, Chihuahua, Mexico, in the 
U. S. N. M. 

Krober (1939) omitted this species, which is likdy to turn up in our 
southwestern states. The M. C. Z. has a female from Amecameca, 
Mexico. 

Myopa willistoni Banks 

Myopa pictipennis Will., 1885, Trans. Conn. Acad. Arts & Sci. 6: 382-3 (nec 
pictipennis Rob.-Desv., 1830). 

Myopa willistoni Banks, 1916, Ann. Ent. Soc. Amer. 9: 197. 

Type: one specimen labelled '‘Type Wlstn Cal 447” in the M. C. Z., 
3 cot 3 q)es from California and one from Arizona in the Snow Entomo- 
logies Collections at Lawrence, Kans. 

The M. C. Z. has willistoni from California and Mary's River, 
Oregon, and the A. M, N. H. has it taken in March at Globe, Arizona. 
Giglio-Tos records it from Toluca, Mexico. 

Myopa vesiculosa Say 

Myopa vesiculosa Say, 1823, Joum. Acad. Nat. Sci. Philad. 3: 80. 

Myopa apicalis Walker, 1849, List of Dipt. Ins. in B. M. 3: 679. 

Myopa histria Walker, 1849, loc. cit. p. 679-680. 

Myopa conjuncta Thomson, 1868, Eugenies Resa, Diptera, p. 515-6. 

Glossigona macidifrons Bigot, 1887, Aim. Soc. Ent. France, 7: 206-7. 

T^es: of vesiadosa from Pennsylvania is lost; of apicalis and 
histria from North America in the Britidi Museum; of conjuncta from 
California in the National Museum, Stockholm; of macidifrons from 
Nevada in the collection of J, E. Collin, England. Walker's histria is 
placed here with considerable doubt. 

The M. C. Z. has this ranging from New Hampshire to Virginia, 
west through Texas and Nebraska to Washington. The A. M. N. H. 
has it also from Quebec and Kansas. 

Myopa varians Banks 

Myopa vesiculosa var. varians Banks, 1916, Ann. Ent. Soc. Amer. 9: 196. 

Type: holotype No. 13548 from Lincoln, Nebraska (April) in the 
M. C. Z. 
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Since varians seems to be constant, it may be raised to specific rank. 
A series from Colorado was received from M. T. James, but no vesi- 
culosa were included. An exception is a specimen collected May 30, at 
Chicago, Illinois (A. M. N. H.) which approaches varians, whereas 
another specimen with the same data is typical vesiculosa. In varians 
the abdomen tends to be pale red; the dark doud in center of wing is 
usually less distinct than in vesiculosa\ also the length of body and 
antennae averages shorter than in vesiculosa. 

Myopa longipilis Banks 

Myopa longipilis Banks, 1916, Ann. Ent. Soc. Amer. 9: 197. 

Type: holotype No. 13550 from Pullman, Washington, in the 

M. C. Z. 

In addition to the type the M. C. Z. has one from California which 
is doubtfully this species, and one from Oregon, part of a series from 
the Oregon State College. It is in the A. M. N. H. from Antioch and 
Palo Alto, California. 

Myopa flavopilosa Kr6ber 

Myopa flavopilosa Kr6ber, 1916, Arch. Fur Naturgesch. (1915) Abt. A, H. 7, 
p. 30-31. 

Type: from southern Colorado in the Vienna Museum. 

The M. C. Z. has this collected the same day as an example of ruhida 
at Elsinore, Utah, also one of three taken at Boulder and Rist Canyon, 
Colorado, M. T. James. Except for the hair it is very close to vesiculosa. 

Myopa virgiidca Banks 

Myopa virginica Banks, 1916, Ann. Ent. Soc. Amer. 9: 198. 

Type: holot 3 rpe No. 13552 from Palls Church, Virginia, June 15, 
paratypes from North Carolina (Black Mt.), Virginia (F^s Church and 
Glencarlyn), and New York (Catskill Mts.) in the M. C. Z. 

This species is in the M. C. Z. ranging from Connecticut to North 
Carolina west to Michigan. It is in the New England Mus. N. H. 
from Vermont. Three specimens from the Catskill Mts., June (A. M. 

N. H.) are larger and have longer hair than usual. 

Myoba plebeia Williston 

Myopa pleheia Will., 1885, Trans. Conn. Acad. Arts & Sci. 6: 384-5. 

Gonirhynchus castanetis Bigot, 1887, Ann. Soc. Ent. France, 7: 207-8. 

Types: of plebeia three cotypes from Arizona in the Snow Entomo- 
logical Collection at Lawrence, Kans.; of castaneus from Nevada in the 
collection of J. E. Collin, England. 

The M. C. Z. has plebiea from Washington, California, and New 
York. The specimen from New York has the two basal tergites red 
and differs somewhat in other ways. It is in the A. M. N. H. from 
Arizona and California. 

Myopa sexninuda Banks 

Myopa seminuda Banks, 1916, Ann. Ent. Soc. Amer. 9: 198. 

?Glossigona rubida Bigot, 1887, Ann. Soc. Ent. France, 7: 206. 

Types: of seminuda holotype No. 13549 from base of Mary’s Peak, 
Oregon, (May 14) in M. C. Z. paratypes from same locality and Cor- 
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vallis. Or., in M. C. Z. and Oregon State College; of rubida from Colo- 
rado in the collection of J. E. Collin, England.^ 

If rubida should prove to be conspecific with seminuda then, as the 
older name, it will take priority. The description of rubida also applies 
to aperta. See under curticornis for a further discussion of rubida. 
The M. C. Z. ^s seminuda from Washington, Oregon, California, 
Idaho, and Colorado, June-Sept., where it is evidently the commonest 
Myopa, The A. M. N. H. has it also from Wyoming. Specimens with 
dightly longer hair than usual and cell Rs (first posterior) narrowly open 
instead of closed at apex should perhaps be placed under aperta Roder. 
Under the name rubida Bigot this species is recorded as a parasite of 
several species of Andrena by Bohart (1941, Pan-Pacific Ent. 17 : 95-96). 

Myopa curticornis Krober 

Myopa curticornis Krdber, 1916, Arch, fur Natiirg. (1915), Abt. A, H. 7, p. 32. 

Types: from Colorado and California in Mus. Civ. Stor. Nat. (Bezzi 
coll.) at Milan. 

Banks (1916) applied the name of Glossigona rubida Bigot to a western 
species that resembles clausa but has a distinctly shorter proboscis and 
antennae. Since Bigot placed rubida in Glossigona^ which has a pro- 
duced ventral plate, the name rubida cannot be applied to the present 
species. Krober’s curticornis, which is much more definitely, described, 
is then available. Van Duzee (1927), evidently misled by the two 
types of ventral plate in Myopa, thinks curticornis should perhaps go 
into Sictis, The M, C. Z. has this species from Washington, Cali- 
fornia, Utah, Colorado, and Maine. Others have been seen from 
Colorado (Col. State Coll.) and Oregon (Or. State Coll.). 

Myopa clausa Loew 

Myopa clausa Loew, 1866, Centuriae VII, no. 72, p. 101. 

T^^e: holotype No. 448 from Maine in the M. C. Z. 

Williston (1885) included (perhaps correctly) specimens from Ari- 
zona, California, Washington Territory, Wyoming, and California 
under clausa, although he based his description chiefly on specimens 
from Massachusetts and Connecticut. The western specimens are 
now known as rubida, seminuda, and aperta, and the last two may 
easily belong with clausa. But, as at present restricted, clausa is con- 
fined to the east. The M. C. Z. has it ranging from Maine to North 
Carolina, and the A. M. N. H. has it also from Sioux City, Iowa. One 
of the North Carolina specimens has the radial-five cell (first posterior) 
very narrowly open. Roder (1889) places castanea Bigot as a synonym 
of clausa, but he apparently follows Williston and does not recognize 
the forms here called seminuda and rubida. 

Myopa aperta Roder 

Myopa clausa var. aperta Roder, 1889, Wien, Ent. Zeit. 8: 5. 

Types: from Nevada and British Columbia in the Zool. Museum 
at Hdle. 
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The M. C. Z. has aperta from Washington, Utah, and Colorado. 
Others have been seen from Oregon (Or. State Coll.), California and 
Wyoming (A. M. N. H.). 

Genus Zodion Latreille 

Zodion Latreille, 1796, Precis des Caract. G6n. p. 162, no species mentioned; 1802, 
Hist. Nat. Crust, et Ins. 3: 444. 

Genotype: Myopa cinerea Pabricius, monobasic. 

Of all our genera Zodion is the most difficult in the determination of 
species. Recently Sidney Camras, in three papers (Ent. News, 54: 
187-191, 1943; Pan-Pacific Ent., 20:121-128, 1944; and 21:31, 1945) 
has ably brought workable order into the genus and on pp. 127-128 
presents a key to species. This writer, just before the war, had sim- 
ilarly revised the genus and had proposed in manuscript many of the 
changes made by Camras. The only major difference is that this 
writer places the last four species, recognized by Camras, in Roh- 
ertsonomyia Malloch, a genus not mentioned by Camras but which 
includes as its genotype the first of these four species. In agreement 
with Camras (1945), Zodion bimaculata Curran is transferred to 
Occemyia. 

Zodion pictulum Williston 

Zodion pictulum Williston, 1885, Trans. Conn. Acad. Arts & Sci. 6: 379-80. 

Type: holot 5 pe from New Mexico in the Snow Entomological Col- 
lections at Lawrence, Kansas. 

Camras, p. 187, merely places pictulum in a separate group, p. 187, 
and in the key, p. 127, without giving data. The only specimen seen 
is one from 6800 ft., Williams, Arizona, Aug. 8, 1934, in the A. M. N. H. 

Zodion cyanescens Camras 
Zodion cyanescens Camras, 1943, Ent. News, 54: 188-190. 

Types: holotype and allotype from Smokemont, North Carolina, in 
Chicago Mus. Nat. Hist.; two paratypes No. 26684 from Monticello, 
Fla., and Raleigh, N. C., in M. C. Z.; paratypes in various collections. 

This species, the southeastern representative of ohliquejasciatum, 
occurs from New Jersey to Florida and Mississippi. 

Zodion obliquefasciatum (Macquart) 

Myopa obliquefasciatum Macquart, 1845, Dipt. Exot., Suppl. I, p. 141. 

Zodion splendens Jaennicke, 1867, Neue Exot. Dipt. p. 97-98, PI. 2, fig. 12. 

Zodion leucostoma Williston, 1885, Trans. Conn. Acad. Arts & Sci. 6: 380. 

Types: of obliquefasciatum from Galveston, Texas, in the Mus. Hist. 
Nat. at Lille; of splendens from Mexico possibly in the Berlin Museum; 
of leucostoma one cotype each from western Kansas, Arizona, and 
Montana in the Snow Entomological Collections at Lawrence, Kansas 
two autot 3 rpes, possibly cotypes, in the M. C. Z. 

Since Williston placed Macquart’s name as an unrecognized species 
of Myopa, he redescribed the pollinose phase. Camras (Ent. News. 
54: 190) recognizes three phases: melanistic, rufous, and pollinose, and 
gives the distribution of the three phases. The species occurs all over 
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the west, east to Illinois and Louisiana, south into Mexico. Additional 
states not mentioned by Camras but represented in the M. C. Z. are 
Montana, Washington, and Oregon. An example from Jicara, Guate- 
mala (A. M. N. H.) is aberrant and perhaps closer to albonotatum. 
Townsend (1895) records it from Zacatecas, Mexico. 

Zodion albonotatum Townsend 
Zodion albonotatum Townsend, 1897, Jotim. N. Y. Ent. Soc. 5: 175. 

Type: from Brownsville, Texas, cannot be found in the British 
Museum, U. S. N. M., or Snow Entomological Collections. 

This writer had placed this name as a synonym of obliquefasciatum, 
but Camras (Ent. News, 54: 191) recognizes it as a distinct species on 
the basis of a male, melanistic phase, from Tucson, Arizona, and two 
males, pollinose phase, from 6400 ft., Jim Creek, Boulder, Colorado. 

Zodion fulvifrons Say 

Zodion fulvifrons Say, 1823, Joum. Acad. Nat. Sci. Philad. 3: 83-84, 

Zodion abdominale Say , 1823, loc. cit. 3: 84. 

Myopa rubrifrons Robineau-Desvoidy, 1830, Essai sur les Myodaires in Mem. Sav. 
etr. Acad. Sci., Paris, 2: 247. 

Zodion flavipenne Bigot, 1887, Ann. Soc. Ent. France (6) 7: 204. 

Zodion lativenire Graenicher, 1910, Canad. Ent. 42: 26. 

Zodion sayi Banks, 1916, Ann. Ent. Soc. Amer. 9: 194. 

Zodion obscurum Banks, 1916, loc. cit. 9: 194-5. 

Zodion reclusum Banks, 1916, loc. cit. p. 195. 

? Zodion bilineata Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 586-7. 

T 3 ^es: ot fulvifrons from Md. and Penn, is lost; of Mominde from 
Neb. is lost; of rubrifrons from Penn, in Paris Museum; of flavipenne 
from Mex. in coll, of J. E. Collin, England; of lativenire from Wis. in 
Milwaukee Public Mus. ; of sayi holot 3 ^e No. 13541 from Falls Church, 
Virginia, and 3 parat 3 rpes: 1 same data, 1 Horse Lake, Or., 1 Mt. Jeffer- 
son, Or., in the M. C. Z.; of obscurum holotype No. 13M3 from Bear 
Valley, San Bemadino Mts., Calif., in the M. C. Z.; of reclusum holo- 
type No. 13543 from Redlands, Calif., in the M. C. Z. ; paratypes at 
Oregon State College; of bilineata from Oregon in the Calif. Acad. Sci. 

The above synonymy is that of Camras (1944) who has taken the 
bull by the horns and synonymized more names than this writer inclines 
to do. Camras also discusses the variations responsible for the different 
names. Specimens have been seen ran^g from Nova Scotia and 
Ontario west to Washington and California and south into Florida and 
Mexico. 

Zodion intermedium Banks 

Zodion intermedium Banks, 1916, Ann. Ent. Soc. Amer. 9: 193-4. 

Zodion occidentale Banks, 1916, loc. cit. p. 194. 

Zodion basalis Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 586. 

Types: of intermedium holot^e No. 13540 from Pocono Lake, Penn., 
in M. C. Z., 2 paratypes: one with same data and one from Clementon, 
New Jersey, in M. C. Z., paratypes in U. S. N. M.; of occidentale holo- 
type No. 13542 from Montaville, Oregon, one parat 3 rpe from Corvallis, 
Oregon, in M. C. Z., paratypes same data and from Mary’s River, 
Oregon, in Or. State College; of basalis from Moscow Mts., Idaho, in 
Calff. Acad. Sci. 
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This writer had considered occidentale a distinct species but is fol- 
lowing Camras who found intermediates connecting it with inter- 
medium. The M. C. Z. has this ranging from Quebec and Ontario to 
New Jersey and Penn., west to Texas, Calif., Or., and Wash. 

Zodion perlongum Coquillett 
Zodion perlongum Coq., 1902, Can. Ent. 34: 199. 

Types: from Colorado, New Mexico, and Mexico (Sierra Madre) in 
the U. S. N. M. (No. 6297). 

The M. C. Z. has this ranging from Vermont through Nebraska and 
Colorado to southern California, It has also been seen from Me., 
N. H., N. J., Wis., N. M., and Ariz. 

Zodion abitus Adams 

Zodion abitus Adams, 1903, Sci. Bull., Univ. of Kansas, 2: 33-34. 

Zodion bicolor Adams, 1903, loc. cit. p. 35. 

Types: of aUtus one cotype from Douglas Co., Kansas, and one 
from Mass.; of bicolor two cotypes from Douglas Co., Kansas, all in the 
Snow Entomological Collections at Lawrence, Kansas. 

Independently this writer and Camras decided that abitus is the 
female and bicolor the male of the same species. The present writer had 
used the name abdominale for this species, but Camras has explained 
Mnder fulvifrons (p. 122) why he placed abdominale as a synonym of the 
latter. The M. C. Z. has abitus from Ontario to Virginia, west to Ohio 
and Kansas. Others have been seen from Quebec (A. M. N. H.) and 
Colorado (Coll, Agr. Coll.). Exober (1939) records a female from Nova 
Teutonia, Brazil. 

Zodion angusticomis Van Duzee 
Zodion angusticomis Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 589. 

Type: holot 3 rpe from Los Banos, California in Calif. Acad. Sci. 

Based on a unique female, angusticomis has not been recognized by 
Camras or this writer. 

Zodion cinereiventre Van Duzee 
Zodion cinereiventris Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 585. 

Types: holotype and allotype from Huntington Lake in Fresno Co., 
paratypes from Pleyto in Monterey Co. and San Diego, California; also 
Preston, Idaho. 

Camras (1944, p. 124) admits that certain examples of cinereiventre 
blend into abitus and triste, and discusses the relationship. This writer 
would place cinereiventre as a synonym of triste. The distribution, 
after Camras, is western states east definitely to Illinois. 

Zodion triste Bigot 

Zodion triste Bigot, 1887, Ann. Soc. Ent. France, 7: 203-4. 

Type: from California in collection of J. E. Collin. 

As Camras states, triste may be indistinguishable from cinereiventre. 
He places under triste only three examples from San Diego, California. 
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Zodion nigrifrons Krober 

Zodion nigrifrons Kr6ber, 1915, Arch, fur Naturgesch. (1916) Abt. A. H. 4, p. 97. 
Zodion hirtipes Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 587-8. 

Types: of nigrifrons from California in Mus. Civ. Stor. Nat. at 
Milan (Bezzi coll.); of hirtipes holotype from Melrose, Alameda Co., 
Calif., and allotype from Klamath Lake, Oregon, in the Calif. Acad. Sci. 

Since Van Dtizee merely copied Krober’s key and evidently did not 
read the description, he redescribed nigrifrons. A very dark example 
from San Jose, Calif., is in the M. C. Z. Camras has seen it from 
Berkeley, and Fish Ranch, Berkeley Hills. 

Zodion americanum Wiedemann 

Zodion americana Wiedemann, 1830, Auss. Zw. Insecten 2: 242. 

Zodion nanellum Loew, 1886, Centuriae VII, No. 75, p. 102. 

Zodion pygmaeum Williston, 1885, Trans. Conn. Acad. Arts & Sci. 6: 381. 

? Zodion occidensis Walker, 1849, List. Dipt. Brit. Mus., 3: 676. 

Types: of americanum from Montevideo, Uruguay, in the Vienna 
Mus. (Wiedemann coll.) ; of nanellum holotype No. 438 from Washington, 
D. C., in the M. C. Z.; of pygmaeum one labelled “Type Wilstn. Calif. 
Baron 437” in M. C. Z., also 3 coypes from Calif, and one from Colo, in 
Snow Entomological Collections at Lawrence, Kansas; of occidensis 
from Ohio in the British Museum. 

Krober (1915) states that a female (without head) next to the male 
t3pe of americanum in the Wiedemann collection is identical with 
nanellum. Williston (1885) did not have nanellum before him when he 
described western specimens as pygmaeum. Types of both in the 
M. C. Z. are identical and do not show the differences stated by Van 
Duzee (1927) and by Krober (1939). The M. C. Z. has americanum 
ranging from Quebec and Maine to Louisiana west to California (Red- 
lands, Pasadena). Specimens from Trinidad (Dabadie), Brazil 
(Chapada), and Gtiatemala (Moca Guatalon) have been seen in the 
A. M. N. H. Krober (1939) records it from Mexico, Porto Rico, Vene- 
zuela, Columbia, Brazil, Uruguay, Paraguay. 

Zodion albifacies Van Duzee 
Zodion albifacies Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 688. 

Type: from Baboquivari Mts., Arizona, in the Calif. Acad. Sci. 
Based on a unique female, albifacies has not been recognized by 
Camras or this writer. 

Genus Robertsonomyia Malloch 

Rohertsonomyia, 1919, Proc. Ent. Soc. Wash. 21: 205. 

Genotype: Zodion palpal is Robertson, monobasic. 

This genus was not mentioned by Van Duzee (1927), Curran (1937), 
or Camras (1944) probably because the genotype has been identified in 
collections as Zodion scap'idaris instead of palpalis. Robertsonomyia, as 
defined in the key, is certainly valid and is intermediate between Zodion 
and Occemyia. Occemyia also has the thorns on the femora and the long 
labella but has the first posterior cell (R5) open and the proboscis 
geniculate. The species are discussed by Camras (1944) under Zodion. 
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Robertsonomyia palpalis (Robertson) 

Zodion palpalis Robertson, 1901, Can. Ent. 33: 284. 

Siciis brevirostris Coquillett, 1902, Can. Ent. 34: 198. 

Zodio7i scapularis Adams, 1903, Sci. Bull., Univ. of Kansas, 2: 34. 

Types: of palpalis from Carlinville, Illinois, in the collection of the 
Illinois Natural History Survey at Urbana, 1 paratype in collection of 
J. R. Malloch, 1 paratype No. 25888 in M. C. Z.; of brevirostris 1 holo- 
type and 1 paratype from 7300 ft., Sierra Madre, Chihuahua, Mexico, 
in the U. S. N. M. ; of scapularis a single t 3 pe from Arizona in the Snow 
Entomological Collections at Lawrence, Kansas. 

Suspecting that brevirostris was a synonym of palpalis, a copy of the 
key to genera was sent to Washington. Mr. C. T. Greene kindly wrote 
(in litt. Aug. 4, 1942), ‘T checked Coquillett’s type of brevirostris. It 
runs out in this key to Robertsonomyia Malloch. In the left wing of the 
t 3 pe the first posterior cell is just closed while the right wing has a long 
petiole. The paratjpe specimen has both wings like the right [wing].” 
Camras (1945, p. 31) writes that he examined the type of brevirostris 
and that “it does not seem to differ from {Zodion) palpate,'* He also 
states (1944, p. 126) that the first posterior cell (R5) may be narrowly 
open. Adams’ scapularis is maintained as a distinct species by Camras 
although he had not seen specimens and suspects that an individual 
variation is involved. The shining inner halves of the humeri, as men- 
tioned by Adams, is not a specific character but due to movement of the 
head. Mr. Greene wrote that it is not represented, as palpalis or 
scapularis, in the U. S. N. M. The M. C. Z. has it from Georgia, Illi- 
nois, Nebraska, and Colorado. Camras records it from Raleigh, North 
Carolina. 

Robertsonomyia parva (Adams) 

Zodion parvis Adams, 1903, Sci. Bull. Univ. of Kansas, 2: 34-35. 

T 3 pe: two cotypes from Arizona in the Snow Entomological Collec- 
tions at Lawrence, Kansas. 

The limits of parva are highly questionable. This writer had 
included lovetii as a synonym but then admitted that the resulting 
species is highly variable. Such a species is represented in the M. C. Z. 
by a small series from Virginia and Nebraska. Camras (1944, pp. 
126-7) briefly defines parva and lovetti, placing the latter as a separate 
species. He had seen only one example of his version of parva from 
Colorado. 

Robertsonomyia lovetti (Van Duzee) 

Zodion lovetti Van Duzee, 1934, Ann. Ent. Soc. Amer., 27: 323. 

Type : from Fort Collins, Colorado, in Calif. Acad. Sci. 

Camras (1944, p. 127) defines lovetti and records a unique from 
Tennessee Pass, Colorado. 

Genus Occem 3 da Robineau-Desvoidy 

1853, Dipt, des Environs de Paris, Myopaires, p. 50. 

Genot 3 rpe: Myopa air a Pabricius, the second of two species, by 
designation of Coquillett, 1910, Proc. U. S. Nat. Mus. 37 : 605. 
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Synonyms: Thecophora Rondani, 1845 nec Charpentier, 1840 (also 
not Thecophora Rondani, 1857, of authors); Melanosoma Rob.-Desv. 
1853; Oncomyia Loew; 1866 (emend, of Occemyia); Eccemyia Graen. 
1910, Bull. Wiscons. Soc. Vol. 8, pt. 1, p. 44; Thecomyia Bnies and 
Melander, 1932, Bull, M. C. Z., 73:306 {lapsus calami teste Melander 
in litt.). 

For discussion of the generic name and synonyms see Parsons (1940, 
Psyche, 47:35). Camras (1945, Ann. Ent. Soc. Amer. 38:216-'222) 
has ably brought workable order to the confusion of names. Neverthe- 
less, as Camras indicates, there are still many points in question. 
Although this writer’s manuscript arrangement of this difficult genus 
varies from that of Camras, the latter is followed entirely. He also 
gives a key to species, p. 222. The distribution here given is that 
of Camras. 

Occemyia propinqua Adams 

Oncomyia propinqua 1903, Sci. Bull., Univ. of Kansas, 2; 32. 

Oncomyia angusttcomis Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 695. 

Oncomyia longipalpis Van Dtizee, 1934, Ann. Ent. Soc. Amer. 27: 321. 

Types: of propinqua from unknown locality presumably in the Snow 
Entomological Collections at Lawrence, Kansas; of angusticornis holo- 
type and allotype from Moscow Mt., Idaho, paratypes from Wash., 
Ore., Calif., and Ariz., in Calif. Acad. Sci.; of longipal^s holot 3 rpe from 
Spanway, Washington, parat 5 rpe Corvallis, Wash., in Calif. Acad. Sci. 
Southern Canada and the United States. 

Occemyia nigripes Camras 

Occemyia nigripes Camras, 1945, Ann. Ent. Soc. Amer. 38: 218-9. 

Types: holotype and allot 3 rpe from Thunder Bay Beach, Ontario, in 
Chicago Natural History Museum, 11 paratypes from Vt., N. Y., 
N. C., Ore., and Wash., in the M. C. Z., many paratypes from Quebec, 
Ontario, Manitoba, all parts of the United States and one from Hel- 
vetia, San Sebastian, Guatemala, in other collections. 

Occemyia nigra Van Duzee 

Oncomyia nigra Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 596, 

Type: from Corvallis, Oregon, in Calif. Acad. Sci., 

Maine, Oregon, California. 

Occemyia loraria Loew 

Oncomyia loraria Loew, 1866, Centuriae VII, No. 74, pp. 101-2. 

Oncomyia haroni Williston, 1883, Trans. Conn. Acad. Arts and Sci. 6: 97-98. 
Oncomyia brevirostris Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 693. 

Oncomyia aequalis Van Dvizee, 1927, Proc. Calif, Acad. Sci. 16: 594. 

Oncomyia terminalis Van Duzee, 1927, Proc. Calif, Acad. Sci. 16: 594. 

Zodion bimaculata Curran, 1933, Amer. Mus. Novitates, 673: 7. 

Oncomyia frontalis Van Duzee, 1934, Ann. Ent. Soc. Amer. 27: 322. 

Types: of loraria pair on pin with name label and two other pinned 
specimens aU from New Hampshire with type label “446” in M. C. Z.; 
of baroni specimen labelled “Calif. Baron T^e Wlstn. 443” in M. C. Z., 
4 cotypes from Calif, in Snow Entomologic^ Collections at Lawrence, 
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Kans.; of brevirostris holotype from Ptillman, Wash., paratype from 
Mt. St. Helena, Calif.; of aequalis holot 5 ^e from Lake Co. paratype 
from Marin Co., Calif.; of terminalis holotype from Hood River, Ore- 
gon, paratypes from Wash. ; of bimaculata from Timagami, Ontario, in 
A. M. N. H.; of frontalis from Puyallup, Wash., all of Van Duzee’s 
t 5 rpes in Calif. Acad. Sci. 

Southern Canada and the United States. 

Occemyia longicomis Say 

Myopa longicomis Say, 1823, Joum. Acad. Nat. Sci. Philad. 3: 83. 

Oncomyia infuscipes Van Duzee, 1927, Proc. Calif. Acad. Sci. 16: 592. 

Types: of longicomis from ‘‘Missouri” is lost; of infttscipes holotype 
from Kearney, Ontario, allot 3 rpe and paratype from Irving, Erie Co., 
N. Y., in the Calif. Acad. Sci. 

Southeastern Canada and eastern United States west to Colorado, 
New Mexico and Arizona. 

Occemyia modesta Williston 

Oncomyia modesta Williston, 1883, Trans. Conn. Acad. Arts and Sci. 6: 96. 

Types: one specimen labelled “Calif. Baron T 3 pe Wlstn 445” in 
M. C. Z., 3 cotypes from Washington Territory in the Snow Entomolog- 
ical Collections at Lawrence, Kans. 

Southwestern Canada and western United States, east to Sas- 
katchewan, Colorado, and New Mexico. 

Occemyia luteipes Camras 

Occemyia luteipes Camras, 1945, Ann. Ent. Soc. Amer. 38: 220-1. 

Types: holotype and allotype from Pullman, Washington, in Calif. 
Acad. Sci., one paratype No. 26685 from Tooele, Utah, in the M. C. Z.; 
other paratypes from Calif., Wash., Idaho, Utah, and Col., in various 
collections. 

Occemyia abbreviata Loew 

Oncomyia abbreviata Loew, 1866, Centuriae VII, no. 73, pp. 101. 

Oncomyia modesta var. melafiopoda Williston, 1885, Trans. Conn. Acad. Arts and 
Sci. 6: 96, 393. 

Types: of abbreviata Loew 2 cotypes No. 444 from Washington, 
D. C., in M. C. Z.; of mdanopoda a cotype from Jefferson, N. H., and a 
cotype from White Mts., N. H., in the Snow Entomological Collections 
at Lawrence, Kans. 

Southeastern Canada and eastern United States west to South 
Dakota. 


Genus Sicus Scopoli 
Scopoli, 1763, Ent. Carm., p. 369. 

Genotype: Conops ferruginea Linn., the first of two species, by 
designation of Coquillett, 1910. Proc. U. S. Nat. Mus. 37 : 605. 
Synonym: Cylindrogaster Lioy, 1864. 
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Sicus has been included in the New World fauna but is here excluded 
and is confined to the Palaeartic region. Of the two recorded New 
World Sicus, brevirostris Coq. is discussed under Robertsonomyia palpalis 
(Robertson) of which it is a synonsmi, and cUiatus Van Duzee (1927, 
Proc. Calif. Acad. Sci. 16:599-600. St. Paul Island, Alaska) belongs 
in the family Scatophagidae according to Camras (in litt.) who examined 
the unique male type in the Calif. Acad. Sci. 

Genus Stylogaster Macquart 

Macquart, 1835, Hist. Nat. des Insectes. Dipteres, 2: 38, pi. 13, fig. 15. 

Genot 3 rpe: Conops stylata Fabr. monobasic. 

Synonyms: Stylomyia Westwood. 1850; Ptychoproctus Bigot, 1859. 
The New World members of this genus have been revised by Aldrich, 
1930, Proc. U. S. Nat. Mus., Vol. 78, Art. 9, pp. 1-27. 

Ocellar triangle opaque, long, almost or quite reaching the lunule, third antennal 

segm^t three or four times the length of second neglecta Will 

Ocellar triangle shining, much shorter, rarely extending a little beyond middle 
of front, second and third antennal segment about equal in length, 

biannulata (Say) 


Stylogaster neglecta Williston 

Stylogaster neglecta Will., 1883, Trans. Conn. Acad. Arts and Sci. 6: 91-92, pi. 61, 
fig. 8. 

Type: one specimen from Connecticut labelled “Type Wlstn 450” 
in M. C. Z. and one cotype each from Connecticut and Pennsylvania in 
the Snow Entomological Collections at Lawrence, Kans. 

The M. C. Z. has a series taken on flowers of Cephalanthus, Eupa- 
torium purpureum, and Clethra alvifolia^ ranging from Massachusetts to 
Virginia, also Pinaleno Mts., Arizona. Al&ch recorded it also from 
Indiana and Onaga, Kansas. 

Stylogaster biannulata (Say) 

Myopa bianfiulata Say, 1823, Joum. Acad. Nat. Sci. Philad. 3: 81. 

Myopa stylata Wied., 1830, Auss. Zweifl. Ins. 2: 243. Rdder, 1892,* Wien. Ent. Zcit. 
11: 287. 

Stylogaster stylata Macq., 1843, Dipt. Exot. 2: 18, in error. 

Stylomyia confusa Westwood, 1850, Proc. Zool. Soc. Lond. 18: 269-270, pi. 19, fig. 4. 

Types: of biannulata from Pennsylvania is lost; of stylata Wicd. 
from Pennsylvania (probably a cotype), and Brazil (another species) 
in the Vienna Museum; of confusa from an unknown locality in the 
British Museum. 

The M. C. Z. has biannulata^ taken on Helianthu^ strumosuSy from 
New Jersey, Delaware, Florida, and Mississippi. Specimens have also 
been examined from Kingston, Rhode Island (New England Mus. Nat. 
Hist.), South Meriden, Conn. (Conn. Agr. Exp. Sta.), and Chichenitza, 
\ucatan, Mex. (A. M. N. H.), Aldrich recorded it also from Indiana 
and Texas. 



NOTES ON THE PHLEBOTOMUS OF PANAMA 
(Diptera, Psychodidae) 

III. P. CRUCIATUS COQ., TRINIDADENSIS NeWST. 

AND GOMEZI NlTZ.^ 

G. B. FAIRCHILD® and MARSHALL HERTIG® 

The three species treated in the present paper are considered together 
because two of them, cruciatus and trmidadensis, have been confused 
with each other for many years, while cruciatus and gomezi are closely 
related man-biting species likely to be confused with one another. 
P. cruciatus does not occur in Panama, but is included for comparison 
with gomezi and to clarify its status. 

Phlebotomus cruciatus Coquillet 

1907, Ent. News, 18, p. 102 (9 ; Cacao, Trece Aguas, Alta Vera Paz, Guatemala). 
Haseman, 1907, Trans. Amer. Ent. Soc. SS, p. 322. Summers, 1913, J. London 
Sch. Trop. Med., p. 115. Shannon, 1913, Proc. Ent. Soc. Washington, 15, 
p. 166. Larrousse, 1921, Etud. Syst. Med. Phleb., pp. 64, 74. Shannon, 1926, 
Joum. Wash. Acad. Sci., 16, p. 193, fig. 5(9 cerci). Not Phlebotomus cruciatus 
Dyar (1929) and others. (The extensive references to the name listed by 
Barretto (1947), other than those here cited, are to trinidadensis Newst. 
in whole or in part, following Dyar.) 

This species has been long misunderstood. Only Shannon and 
Dyar, aside from the original describer, had access to material, and 
the latter by associating males of another species completely submerged 
the true identity of cruciatus. 

We have recently had the opportunity of examining the type 
material of this species at the U. S. National Musetim. The Types 
consisted of five females from Cacao, Trece Aguas, Alta Vera Paz, 
Guatemala, collected April 2, 15, 18 and 26, 1906, by Messrs. H. S. 
Barber and E. A. Schwarz. Of these, two specimens appear to have 
been mounted, but only one of these shows the structure of sperma- 
thecae and cibarium. We have measured both specimens and made 
camera lucida drawings of the cibarium, pharynx and spermathecae 
of the one which shows these structures (Slide No. 5051, labeled as 
Paratype). 

The original description of this species is wholly inadequate, and 
has led others to regard the name as a nomen nudum. The description 
reads as follows: “Same as vexator, except that the hairs are chiefly 
yellow and the first submarginal cell is about three times as long as its 
petiole. Male unknown.” 

Mr. H. S. Barber, one of the collectors, records the species as a 
severe biter (Proc. Ent. Soc. Washington, 8 (3-4), p. 102, 1906 (1907), 

^This work was initiated under a contract, recommended by the Committee on 
Medical Research, between the Ofiice of Scientific Research and Development and 
the Gorgas Memorial Laboratory. Cost of publication is paid by the Gorgas 
Memorial Institute. 

®Medical Entomologist, Gorgas Memorial Laboratory, Panama, R. de P. 
®Major, Sanitary Corps, A. U. S. 
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and one of us in conversation with Mr. Barber on 16 Jan., 1946, elicited 
the information that he and Mr. Schwarz took the type specimens on 
several occasions, once biting in the jungle in the daytime, and at other 
times resting on the outside walls of a house at night where they were 
collecting other insects attracted to a lantern inside the screen door 
of the house. 

On page 107 of the same number of the Proc. Ent. Soc. Washington 
there is a photograph of the type locality, which is stated to be at an 
elevation of about 900 ft. and in heavy rain forest. 

We have recently received a number of specimens of Phlebotomus 
from various localities in Mexico through the courtesy of Dr. Luis 
Vargas. This material consists of 3 females from Tapachula, 2 females 

TABLE I 


Measurements in Micra 




P., 

gomezif Panama. 


P. cruciatus, Mexico and 
Guatemala. 

Maximum 

Minimum 

1 

Mean 

Maxi- 

Mini- 

mum 

9 

Mean 

9 

Types 


9 

& 

9 


9 

9 

9 

9 

Ant. Ill 

332 



240 

314 

273 

mm 

264 

286 1 

273 

318 

Palpi I + II 

224 

216 

172 

184 

196 

mm 

mm 

176 

mm 

184 

215 

Palpi III 

208 

200 

172 

176 

187 

187 

192 

168 

178 

174 

175 

Palpi IV ! 

148 

140 

120 

116 

133 


148 

128 

136 

105 

140 

Palpi V 

424 

440 

240 

240 

358 

352 

456 


358 

347 

300 

Head height 


288 

256 

260 

268 


KdI 

248 

265 

mm 

433 

Clypeus 

140 

148 

116 

132 

126 

139 

132 

■nil 

126 



Proboscis 

284 

348 

240 


264 

327 

312 

248 1 

287 

BSl 

314 

Eye height 

240 

230 



224 

219 

2.22 


214 



Wing length 




1850 1 


wm 

wm 


1910 

mSm 

BSI 

Alpha 

612 

648 




568 

558 

396 

502 

447 

1 546 

Beta 

288 

278 

216 

180 

237 

234 

Kitill 

mm 

259 

249 

278 

Gamma 

288 

324 

216 

1 216 

244 


342 

252 

293 


315 

Delta 

216 

234 

126 


165 

176 

162 

72 

102 

84 

104 


from Arroyo Expangale, Tabasco, 7 females from Pinca El Vergel, 
Chiapas, 1 female from Tamazunchale, San Luis Potosi and 1 female 
from Guadelupe, Zaju, Chiapas. Other material sent us at the same 
time from Tapachula, Chiapas, and Matamoros, Campeche, was 
already mounted, but not well enough to make out the necessary 
details of structure, although we suspect they are the same species. 
The first fourteen specimens, mounted by us, agree very closely in the 
structure of the spermathecae with cruciattiSf and we are inclined to 
believe they represent that species. Measurements of wing and palpi 
and structure of the cibarium also agree. Finally, one of us collected 
a single female from buttresses of a hollow tree in heavy forest in the 
lowlands of Guatemala near Esquintla which agrees closely with the 
Types and the Mexican material. We have seen then, at least fifteen 
females of what we believe to be true cruciattis. 
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On comparing this material and our drawings and notes on the Types 
with specimens of P. gomezi Nitz. 1931 ( = P. suis Rozeboom, 1940) 
from. Panama, we find no essential differences in measurements of 
palpi and wings. Although delta and alpha appear to average some- 
what shorter in cruciatm than in gomezi^ the measurements of individual 
specimens overlap, as shown in Table I. The spermathecae of cruciatus 
(PI. I, figs. 5, 6) are of the same t 3 ^e as those of gomezi (PI. I, figs. 2, 3) 
but the ducts are considerably shorter and thicker in cruciatm, and there 
is less contrast in the diameter of heads and ducts than in gomezi. 
The cibaria also appear to differ consistently. In cruciatus (PI. I, 
fig. 4) the chitinous arch is well marked, complete, rather flat and quite 
distant from the teeth, while in gomezi it tends to be incomplete or 
very faint in the middle, more arched, and considerably closer to the 
teeth in Panama specimens. Barretto (1946) shows a complete but 
pointed arch for a specimen from Venezuela. 

A further (Merence is to be seen in the structure of the cerci and 
the ninth tergite. In cruciatus the cerci (PI. II, fig. 6) are very long 
and slender and bear three long stout hairs on the ventral side near the 
base. In gomezi the cerci (PI. II, fig. 7) are shorter and more angled, 
but bear the same stout hairs. The ninth tergite of cruciatus (PI. II, 
fig. 5) shows a curious papillate and heavily sclerotized area on the 
lateral anterior margin of the segment, entirely lacldng in gomezi. Its 
degree of development varies in our material, but it is always present. 

It is our opinion that these two forms may eventually prove to be 
races of a single species, but since we have no materi^ from the 
extensive intermediate area, and the forms are distinguishable, it seems 
best to retain them as separate species for the present. 

In regard to possible males of cruciatus, we have four males taken 
in company with the above mentioned female from near Esquintla, 
Guateniala. They are not distinguishable with certainty from males 
of gomezi from Panama, though our material is not in the best con- 
dition. The parameres appear somewhat more slender and the genital 
filaments slightly heavier than in Panama males, but the differences 
may be due to accidents of mounting. The figure of the paramere of 
gomezi given by Barretto (1946) differs to about the same degree from 
the appearance of Panama material as do the Guatemala males, but 
in an opposite direction, the Panama specimens showing an approxi- 
mately intermediate conation. 

The fact that the Types of cruciatus, and some of our Mexican 
material also, were taken biting man, is a further suggestive bit^ of 
evidence, as gomezi is one of the two species commonly taken biting 
man and other large animals in Panama. The T 3 rpe of gomezi was 
taken in a lighted room in Venezuela, but we can find no published 
statement that it is a man-biting species in Venezuela, French Guiana 
or Brazil. 

In regard to the identity of suis and gomezi, we accept provisionally 
their synonymy, although it may be w^ to point out certain discrep- 
ancies in title description of Venezudan and Panamanian material. In 
his figure of the female cibarium, Barretto (1946, fig. 9) shows a high 
and rather pointed chitinous arch, while Panama material as figured by 
Rozeboom (1940) shows the arch evenly rounded and faintly or not at 
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all visible centrally. We find both conditions and intergrades in onr 
material, heavily stained specimens showing the arch practically 
continuous. A further character of possible importance in the cibarium 
of Panamanian gomezi is the prominently pigmented floor of the 
cibarium. This pigmentation begins abruptly just distal to the chitinous 
arch and fills out the distal two-thirds of the cibarium. We have noted 
this character in other species though it seems to have been overlooked 
by previous workers. It is best seen in unstained mounts, heavy 
staining obscuring the condition. Nitzulescu's (1931) figure of gomezi 
also shows a high and rather pointed arch. Barretto’s figure shows 
two small lateral supplementary horizontal teeth in the cibarium, 
also shown by Nitzulescu, but not shown by Rozeboom nor seen by us, 
though we have seen material with a single supplementary tooth. In 
regard to Barretto’s figure of the male, he shows a more clubbed para- 
mere than any we have seen from Panama, the genital filaments in his 
specimen were apparently considerably more slender than in ours, and 
his basal tuft does not show the raspberry-like cluster of individual 
hair bases and the rather spreading habit of the tuft which seem quite 
characteristic of Panama material. 

It might be well to point out also that P. diaholicus Hall from Texas 
appears to be quite closely related to cruciatiis and gomezi. The male 
genitalia are very similar indeed to those of gomezi, and writhout 
material for comparison we are unable to point out valid differences. 
The differences indicated by Rozeboom (1940) in his description of 
mis apparently do not hold, as Hall’s figure (1936) of diaholicus seems 
to have been misleading. Addis (1945) redescribed and figured dia- 
bolicus from topotypical material compared with the Types, and his 
figure of the genitdia shows no differences of importance from gomezi. 
The female of diaholicus described and figured by Addis differs from 
both cruciatus and gomezi in having six spines in the cibarium. It 
further differs from cruciatus in apparently lacking the papillate area 
on the ninth tergite and in more slender spermathecal ducts. How- 
ever, the figure of the head of the spermatheca given by Addis is not 
entirely convincing, and may have been drawn from a shrunken speci- 
men. The annulations are not clearly distinguished. Prom gomezi 
the female seems to differ further in having a well-marked chitinous 
arch and shorter spermathecal ducts. Measurements of wings, palpi, 
etc., show no significant differences between the three species, though 
diaholicus shows slightly shorter palpi and a slightly longer gamma 
than do the other two. 

Both gomezi and cruciatus may occasionally show one or two small 
supernumerary teeth at the side, in the cibarium, and it is possible that 
diaholicus may eventually prove to be but a well-marked subspecies of 


EXPLANATION OF PLATE I 

Fig. 1 Cibarium of P gomezx 9 from Panama (Slide 833). Fig. 2. Sperm- 
athecae of P, gomezi from Panama, drawn in phenol. Fig 3. Spermathecal head 
of P. gomezi from Panama showmg maximum expansion, drawn in phenol 
Fig. 4 Cibarium of P, cruciatus from Tapachula, Mexico (Slide 828). Fig 5. 
Sperma thecae of P cruciatus, camera lucida drawing from a paratype, U S N M. 
5051 Fig 6 Sperma thecae of P. cruciatus from Tapachula, Mexico, drawn in 
phenol (Slide 827) 
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cruciattis, a statement which also holds for gomezi. The fact that 
diabolicus is also a man-biting species is especially suggestive. As things 
stand now, it would be impossible to separate from one another^ males 
of gomezi and diaholictts, or the presumptive cruciatus males which we 
have studied. The differences rest entirely on the females, so that if 
the advice of Mangabeira and Galindo (1944, p. 192) were to be literally 
followed it would be necessary to consider these forms as a single species. 

Phlebotomus gomezi Nitzulescu 

1931, Ann. Parasit. H\a 2 n. Comp., 9, pp. 247-255, figs. 1-6; PI. IV f 9 ; San Cristobal, 
Venezuela). Costa Lima, 1932, Mem. Inst. Osw. Cruz, 26, pp. 67-68, figs. 
83, 138 (9; Venezuela). Bequaert, 1938, Carnegie Inst. Washington, Pub. 
No. 499, pp. 230, 233. Pinto, 1938, Zooparasit. Inter. Med. Vet., p. 152. 
Ortiz, 1942, Bol. Lab. Clin. Luis Razetti, S, p. 167. Floch and Abonnenc, 
1945, Inst. Pasteur Guyane, Pub. No. 100, p. 9. Barretto, 1946, An. Fac. 
Med. Univ. S. Paulo, 22, pp. 1-7, figs. 1-11 {—suis Rozeb. cf, 9; States of 
S. Paulo and Para, Brasil and Venezuela); 1947, Arq. Zool. Est. S. Paulo, S, 
p. 202. Ortiz, 1947, Bol. Lab. Clin. Luis Razetti, Ano VIII, Vol. XV, p. 520 
( = suis Rozeb. States of Aragua, Barinas and Tachira, Venezuela). 
Phlebotomus suis Rozeboom, 19^, Amer. J. Hygiene, 32, (1), Sec. C, pp. 8-11, 
figs. 1-5, (cf, 9; Las Guacas, Panama). Mangabeira, 1941, Mem. Inst. 
Osw. Cruz, 86, p. 376 (cf ; Aura, Belem, Para, Brasil). Floch and Abonnec, 
1943, Inst. Pasteur Guyane, Pub. No. 62, p. 7. Fairchild, 1943, Amer. J. 
Trop. Med., 28, p. 571 (Panama). Iriarte, 1944, Bol. Lab. Clin. Luis Razetti, 
5, p. 269-273 (Venezuela). Floch and Abonnenc, 1945, Inst. Pasteur Guyane, 
Pub. No. 100, p. 9; 1947, Bol. Ent. Venezolana, 6 (1), p. 13. 

Phlebotomus japignyi Floch and Abonnenc, 1944, Inst. Pasteur Guyane, Pub. No. 83, 
pp. 2-5, fig. 2-3 (cf*, 9 ; near Cayenne, French Guiana, in cavities in trees); 
1945, op. cit., No. 100, p. 9. Barretto, 1947, Arq. Zool. Est. S. Paulo, 5, (4), 
p. 206. Floch and Abonnenc, 1947, Bol. Ent. Venezolana, 6, (1), p. 13. 
Phlebotomus trinidadensis Callan, 1947, Rev. Ent. 18, (1-2), pp. 21^218. 

In regard to F, japignyi, Floch and Abonn^ (1944) distingidsh 
their species from suis in the male by relatively slightly shorter genital 
filaments, fewer and shorter hairs in the basal tuft of the coxite (10 in 
japignyi, 15 in suis) and slight differences in the relative lengths of 
the palpal segments. In the female they distinguish their species from 
gomezi and from suis. Their comparison with gomezi is made from 
the drawings published by Nitzulescu, and is based on slight differences 
in lengths of the spermathecal ducts and pharynx and structure of the 
spermathecal head. The differentiation from suis rests on the presence 
of 10-12 annulations of the head of the spermatheca, while in suis 
there are said to be but 8. In addition, the annulations are said to be 
‘‘crenelated” m japignyi but rounded in suis. 

In our material of suis, both the length and number of hairs in 
the tuft on the base of the coxite varies, actual counts ranging from 
10 to 17 or more. The palpal measurements, as seen in the table, also 
vary considerably. Our female suis generally shows 9 annulations, 


EXPLANATION OF PLATE II 

Fig. 1. Inner aspect of male genitalia of P. trinidadensis from Panama (Slide 
134). Fig. 2. Pharym of P. trinidadensis 9 from Panama (Slide 880. Fig. 3. 
Cibarium of P. trinidadensis 9 from Panama. Fig. 4. Spermathecae of P. 
trinidadensis from Panama, drawn in phenol. Fig. 5. Anterior mar^ of ninth 
tergite of P. cruciatus from Tabasco, Mexico, showing papillate area (Slide 1009). 
Fig. 6. Cerci and ninth tergite of P. cruciatus (Slide 1009) . Fig. 7. Cerci and 
ninth tergite of P. gomezi from Panama (Slide 974). 
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but there may be more. The “crenelated” or rounded aspect of the 
annulations in profile is due to accidents of mounting, fully expanded 
and unshrunken specimens having rotmded annulations, while even 
slightly shrunken specimens show the annulations angular in profile. 
Fine details of structure in these organs are difficult to make out at 
best, and variations in mounting technique lead to quite a different 
appearance. We can duplicate the appearance of all published figures 
of suis, gomezi and japignyi in our material, and we believe all three 
names refer to but one species. 

Dr. E. McC. Callan has recently published (Rev. Ent. 18,^ (1-2), 
pp. 215-218, 1947) a note on the habits of “P. trinidadensis” in Trinidad. 
Since the species is said there to attack man readily, we were con- 
siderably surprised, as we have never foimd it biting man, or indeed 
any other animal, in Panama. Dr. Callan was kind enough to send 
us a vial of specimens taken biting in Trinidad, and these on mounting 
have proven to be aU P. gomezi, 11 9 and 1 c? . Dr. Callan states that 
his material was determined by Dr. 0. Theodor, and it is reasonable to 
assume that the latter felt he was dealing with the same species described 
and figtued by him in 1932 (Bull. Ent. Res., 23, pp. 22-23, figs. 8c, d) 
as possibly trinidadensis Newst. As we will ^ow later, Newstead's 
female types are at present indeterminate, though they may have been 
this species, and the name must be based on the male. Theodor’s 
figure differs so much from the appearance of the material sent us by 
Dr. Callan that we are at a loss to understand his determination. 

We have identified some 356 specimens of this species, mostly 
females. They have been taken in all months of the year, but our 
data are not complete enough to show seasonal fluctuations in 
abundance. Specimens have been seen from localities in Darien, 
Panama, Colon and Los Santos provinces, as well as from several 
localities in Costa Rica, so that the species probably is widely dis- 
tributed in the Republic. The majority of our specimens have been 
secured from horse- or calf-baited mosquito stable traps, but a con- 
siderable number have been taken biting man, both outdoors and in 
houses, even in quite urban areas. Scattered specimens have been 
taken in a light trap, in crevices in masonry walls, hollow trees, and 
in the crevices between the buttressed roots of large forest trees. Males 
are decidedly scarce, most of ours having been taken accompanying 
females in stable traps or resting on persons accompanying the biting 
females. One of our associates, Mr. Pedro Galindo, has recently 
taken the species in some numbers resting on the walls of houses in 
Calzada Larga, a small village in the Madden Lake area, so it is 
probable that it is semi-domestic. 

This species and P, panamensis are the two common man-biting 
species in Panama, being about equally abundant. We have records 
of two or three other species biting man or domestic animals, but they 
are of minor importance in most areas. The bites are sharp and 
painful, out of all proportion to the size of the insect, and on susceptible 
persons produce an itching papule which may persist a wedc or more. 

In our experience, sandflies are not often abundant enough in 
Panama to cause much annoyance; we seldom catch more than a 
dozen or so per night in stable traps, and two or three per night is the 
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usual catch, although rarely we have seen as many as 200 taken from a 
single stable trap. 

Phlebotomus trinidadensis Newstead 

1922, Ann. Trop. Med. Parasit., 16, (1), p. 4, fig. 1 (cf, 9, Trinidad). Galliard, 
1934, An. Parasit. Hum. Comp., 12, (1), pp. 6-7. Mangabeira, 1942, Mem. 
Inst. Osw. Cruz, S7, (2), pp. 200-201. Floch and Abonnenc, 1947, Bol. Ent. 
Venezolana, 6, (1), p. 24. 

Phlebotomus yucatanensis Galliard, 1934, An. Parasit. Hum. Comp., 12, (1), pp. 1~7, 
figs. 1-3. (cf, 9; Chichen Itza, Yucatan, Mexico). Op. cit., 1934, 12, (3), 
pp. 200-201, fig. 5. Bequaert, 1938, Carnegie Inst. Washington, Pub. No. 499, 
p. 299 (in part). 

Phlebotomus cruciatus Dyar, 1929, Amer. J. Hygiene, 10, (1), p. 119 (cf, 9; 
Panama). Costa Lima, 1932, Mem. Inst. Osw. Cruz, 26, pp. 21-22. Hall, 
1936, Proc. Ent. Soc. Washington, 38, (2), p. 28 (cf ). Galvao and Coutinho, 
1940, Rev. Ent., 11, (1-2), pp. 434, 437, PI. I, fig. 11 (9). Barretto, 1946, 
Rev. Brasil. Biol., 6, (3), p. 433; 1947, Arq. Zool. Est. S. Paulo, 6, Art 4, 
pp. 194-196 (in part). Not P. cruciatus Coquillet, 1907. 

Phlebotomus yucatanensis var. baduel&nsis Floch and Abonnenc, 1941, Inst. Pasteur 
de la Guyane, Pub. No. 15 (cf ); 1941, op. cit.. Pub. No. 28, pp. 1-3, fig. 1(9). 
Phlebotomus baduelensis Floch and Abonnenc, 1944, Inst. Pasteur de la Guyane, 
Pub. No. 90, pp. 1-4, figs. 1-2, (cf, 9; French Guiana); 1944, op. cit.. Pub. 
No. 95, p. 3, fig. Ic (anomalous cf ); 1945, op. cit.. Pub. No. 100, p. 7, PI. 2 (9 ). 
Barretto, 1946, Rev. Brasil. Biol., 6, (4), pp. 527-529. 

Phlebotomus longipalpis Ristorcelli and Dao Van Ty, 1941, An. Parasit. Hum. 
Comp., 18, (4-^-6), pp. 252-266, fig. 1 (9; Narino, Colombia). Not P. 
longipalpis Lutz and Neiva 1912. 

Phlebotomus villelai Mangabeira, 1942, Mem. Inst. Osw. Cruz., 37, (2), pp. 196-201, 
figs. 131-146 (cf ; Ceara and Para, Brasil). 

Through the kindness of Mr. Paul Freeman we have been able to 
have Panama material compared with Newstead’s Types at the British 
Museum. Mr, Freeman writes that the Types are not in very good 
condition and the staining is very faint. The male agrees with our 
material in details of the genitalia, including the hairs on the inner 
aspect of the coxite, and the genital filaments appear to be the same. 
Mr. Freeman was kind enough to measure the wings of the two males 
and a female from the type lot; his figures are included in the subjoined 
table (Table II). As will be seen, Newstead*s specimens are rather 
smaller than the average of Panama specimens, but fall within the range 
of variation of our material. The palpi in the types are twisted and 
distorted, but Mr. Freeman believes they have the same structure 
and formula as our material. The female types were apparently 
not well cleared before mounting, and neither the cibarium nor 
spermathecae were visible. The wing measurements, however, fall 
within the range of variation of our series. Mr. Freeman was unable 
to make out the structure of the ascoids in the poorly stained types. 
We believe, therefore, that, at least in the case of the males, the above 
synonymy is correct. We are unable to consider the characters used 
to separate baduelensis Floch and Abonnenc, 1941 ( = villelai Mangabeira, 
1942) from yucatanensis Galliard of specific value as we believe that it 
is very probable that Galliard either overlooked the fine hairs on the 
inner aspect of the coxite or did not consider their presence worthy of 
mention. Even should a re-examination of Galliard’s types prove their 
complete absence, their numbers are so variable in the material we 
have seen that we feel that at most they might be used to differentiate 
a geographic race or subspecies. 
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In the case of the females, little can be said. Remounting of New- 
stead's types would be of interest, but it might not prove that they 
were the same species as the male. The wing and palpal measurements 
are in fair agreement, but these characters are not definitive. Theodor's 
(1932, Bull. Ent. Res., 23, p. 22, fig. 8 c, d) description of females from 
Trinidad which he thought might be trinidadensis helps little, as his 
specimens were certainly not like the females which Galliard, Ploch 
and Abonnenc and we have associated with trinidadensis males. 


TABLE II 

Measurements in Micra 
P. trinidadensis 



Panama JSIaterial 

Maximum 

Minimum 

Mean 

Cotype 

d 

Para- 

type 

Cotype 

9 

c? 

9 


9 

& 

9 

Ant. Ill 

260 

240 

200 

196 

228 

221 




Palpi I + II 

144 

148 

112 

120 

130 

136 




Palpi III 

148 

162 

112 

136 

131 

140 




Palpi IV 

116 

116 

100 

100 

106 

109 




Palpi V 

348 

380 

260 

300 

312 

337 




Head height 

220 

236 

200 

212 

211 

222 




Cljrpeus 

116 

120 

108 

104 

112 

113 




Proboscis 

162 

188 

140 

168 

146 

174 




Eye height 

176 

196 

166 

168 

166 

182 




Wing length 

1660 

760 

1380 

1670 

1490 

1710 

1420 

1640 

1600 

Alpha 

342 

486 

288 

396 

277 

437 

260 

300 

372 

Beta 

306 

288 

216 

234 

248 

268 

224 

210 

310 

Gamma 

288 

306 

234 

262 

261 

279 

270 

250 

240 

Ddta 

162 

270 

126 

162 

136 

214 

100 

100 

200 


Dyar's S 3 mon 3 nnizing of trinidadensis with cruciatus was based on 
wholly insufficient data, as Galliard and Theodor pointed out. We 
have seen both the Types of cruciatus Coq. and material from Venezuda 
and Panama determined by Dyar as trinidadensis, Dyar's males at 
least were trinidadensis in the present sense. 

The description of P, longipalpis Lutz and Neiva given by Ristorcelli 
and Dao Van Ty agrees very closely with our material, differing only 
in slightly shorter measurements for the palpi and. a somewhat longer 
delta. The very characteristic cibarium and spermathecae lead us to 
believe that their single specimen was trinidadensis, Coutinho (1940, 
Rev. do Museu Paulista, 1, p. 334, figs. 8, 9) has figured material 
from Ceara near the t 3 ^e locality of longipalpis and his figures show a 
totally different species from that determined as longipalpis by 
Ristorcelli and Dao Van Ty. 

P. trinidadensis is difficult to place in any group within the genus. 
The males seem closest to such species as rorotaensis^ P. and A., oswaidoi 
Mang., peresi Mang. and longipennis Barr., in fact the differences 
between these species are slight indeed. This group grades into such 
species as vexator Coq. noguchii Shnn. and st&warti Mang. and Gal. 
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which have clearly marked non-deciduous hairs on the base of the 
coxite. Bairetto (1946) hsts recently given a key to the males of species 
with five spines on the style. In the case of the females the picture 
is not at all clear. P, oswaldoi has been reared by Mangabeira (1942) 
and the female differs in important respects from females associated 
with the males of trinidadensis by Galliard, Floch and Abonnenc and 
ourselves, since it lacks the spinose pharynx, and has quite different 
spermathecae, though the cibarium is somewhat simffar. Females 
thought to be those of rorotaensis by Floch and Abonnenc (1944, Inst. 
Pasteur Guyane, Pub. No. 90, p. 6, fig. 4) are very similar to those of 
oswaldoi Mang. and have been placed in the synonymy of the latter 
by Barretto (1947), though he retains the male as a distinct species. 
Floch and Abonnenc (1944) describe and figure, without naming, a 
female which they suspect may be the female of peresi Mang. This 
species has the pharynx and cibarium essentially as in trinidadensis 
Newst., and the spermathecae, though annulate, are of a similar shape. 
Putative females of the other species with 5-spined styles show widely 
different spermathecae, different cibaria and unarmed phaiynges. As 
has often been pointed out, association of the sexes of Phlebotomus 
without actual bred material is always uncertain. In the case of the 
present species, however, this uncertainty seems to us small, and the 
rather unusual structure of the female cibarium and pharynx would 
seem to indicate a less close relationship to other species than might 
be postulated from the quite similar males. 

The species has a wide range, being now definitely known from 
Brazil, Trinidad, French Guiana, Venezuela, Colombia, Panama and 
Yucatan. In Panama it is one of the most abundant species, having 
been taken in practically every month of the year and from a wide 
variety of habitats. It seems to be the dominant species in tree 
buttresses, where it outnumbers all other species combined. It has 
not been taken biting, or in animal baited traps,, nor is it an ordinary 
frequenter of animal burrows and bat trees, so that we have no hint 
as to its preferred hosts. 


REFERENCES 

Addis, C. J. 1945. Phlebotomus {Dampfomyia) nnlhophortis, n. sp., and Phleboto- 
mils diaboliciis Hall from Texas. J. Parasit., 31, (2), pp. 125-127, figs. 10-18. 
Barretto, M. P. 1946. Uma nova especie de flebotomo do Estado de Goias, 
Brasil, e ohave para deter minacao das especies afins. Rev. Brasil. Biol., 6, (3), 
pp. 427-434, figs. 1-6. 

Barretto, M. P, 1947. Catalogo dos Flebotomos Americanos. Arq. Zool. Est. 
S. Paulo, 5, (4), pp. 177-242. 

Dyar, H. G. 1929. The present knowledge of the American species of Phlebotomus 
Rondani. Amer. J. Hvgiene, 10, pp. 112-124, figs. 1-4. 

Floch, H., and Abonnenc, E, 1944. Phlebotomes de la Guj^ane Francaise. (XI). 
Sur cinq males rencontres pour la premier foie et description de quatre especes 
nouvelles. Inst, Pasteur Guyane, Pub. No. 90, pp. 1-24, 10 figs. 

Hall, D. G. 1936. Phlebotomus {Bnimptomyia) diabolicus, a new species of biting 
gnat from Texas. Proc. Ent. Soc. Washington, 38, (2), pp. 27-29, fig. 2. 
Mangaberia, O. 1942. 11» Contribuicao ao estudo do Flebotomus. Flebolomus 
oswaldoi Mang. Mem. Inst. Osw. Cruz, 37, (3), pp. 237-295, PI. I to 6. 
Mangabeira, 0., and Galindo, P, 1944. The Genus Flebotomus in California. 

Amer. J. Hvgiene, 40, (2), pp. 182-198, PI. I-III. 

Rozeboom, L. E. 1940. Flebotonnis suisy a new Flebotomus from Panama. Amer. 
J. Hygiene, 32, (1), Sec. C, pp. 8-11, figs. 1-5. 



THE EFFECT OF TEMPERATURE ON THE FREQUENCY 
OF BEAT OF THE GRASSHOPPER HEART 

THEODORE LOUIS JAHN* 4ND BERTRAM S. KOEL, 

Zoological Laboratories, State University of Iowa 

The effect of temperature on the rate of beat of the adult insect 
heart apparently has not been studied previously. However, there 
have been two investigations concerning the heart beat of n 3 miphal 
cockroaches. Fries (1927) found a ju value of 12,500 for the heart of 
intact Blatta orientalis nymphs between 10° and 38°C. Steiner (1932) 
found that the heart beat of Periplaneta americana nymphs gives values 
of about 12,000 between 15° and 30°C in the intact animals, about 
9,000 in decapitated but otherwise intact animals, and various values 
between 6,800 and 11,300 in decapitated animals in which the heart 
and / or ventral nerve cord had been severed in the mid region of the 
body. 

The “accessory” hearts in the swimming legs of Notonecta have 
been studied by Crozier and Stier (1927) who found that the isolated 
legs between 6° and 19°C usually give /x values of 8,200, 16,200, or 
32,200 but sometimes 11,400, 19,800, or 24,500. Such preparations 
are obviously not under control of the central nervous system. 

The effect of temperature on heart beat frequency of insect larvae 
has also been investigated. Crozier and Federighi (1925) found a 
temperature characteristic of 12,200 for the intact silkworm between 
6° and 36°. Koizumi (1928) foimd values of 7,500, 8,900, and 13,100 
for Chironomus larvae, and later found values of 10,300 and 16,700 for 
Aedes and 10,700 and 15,400 for Mochlonyx (Koidsumi, 1931). With 
caddis fly larvae Federighi (1937) obtained a value of 12,500 between 
2° and 20°C with one specimen, and 13,500 with four others. 

Temperature characteristics have dso been determined for the 
heart beat of other invertebrates. Adult intact Limulus usually gives 
a value of 12,200 and sometimes a higher value (23,500) below 15°C 
(Crozier, 1924; Crozier and Stier, 1927; from data of Garrey). How- 
ever, in the embryo before the heart is innervated the values are 11,500, 
16,400, 20,000, or 25,500. Asellus has a value of 32,000 between 6° 
and 16°C (Crozier and Stier, 1927) and Ciona, values of 8,000, 12,000, 
and 16,000 below 30°C. (Wolf, 1932). 

The heteropod Pterotrachea has a value of 11,200 and the pteropod 
Tiedemannia one of 16,200 (Glaser, 1926). The heart of j^odonta 
has a value of 11,200 (Crozier and Stier, 1925, data of Koch). Freshly 
collected Limax yields values of 11,500 in December and 16,300 in 
March, but the December value can be raised reversibly to 16,200 by 
feeding sugar (Crozier and Stier, 1926). In Daphnia the fi value 
varies from 6,700 to 35,000 (Stier and Wolf, 1932). Other citations 
are given by BSlehrddek (1935). 


*Present address: Department of Zoology, University of California, Los 
Angeles. 
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MATERIALS AND METHODS 

The animals used in the present experiments were adult laboratory 
grown grasshoppers, Melanoplus d&erentialis. The grasshoppers 
were decapitated and opened from the ventral side, the (Sgestive and 
reproductive systems and other outlying tissues were removed, and the 
dorsal tubular heart exposed. The rate of heart beat was measured 
from records of the electrocardiogram taken from these preparations. 
The heart was covered with Belar’s solution, and four Ag-AgCl elec- 
trodes were placed in direct contact with the heart at four segmental 
levels, thereby furnishing dipolar input voltages for three channels of 
amplification. A fourth channel was used as a timing signal, and per- 
manent records were made by an Offner Crystograph. The electro- 
cardiogram of the grasshopper has been described previously (Jahn, 
Crescitelli, and Taylor, 1937; Crescitelli and Jahn, 1938). 

The temperature chamber consisted of a bakelite box lined with 
coils of copper tubing. The temperature of the chamber was controlled 
by forcing hot or cold compressed air through the coils, and the temper- 
ature was measured with a mercury thermometer with the bulb at the 
level of the heart. 

It was found that when the temperature was altered by 2°C the 
heart usually adjusted to the new rate within two minutes. Ordinarily 
the heart was maintained at each temperature for three minutes or longer. 
When the temperature was changed from one of the extremes back to 
room temperature, thirty minutes was necessary for a steady rate at 
room temperature to be established; forty minutes was usually allowed. 
Each preparation was subjected to a graded series of temperatures, 
beginning at room temperature and going to one extreme, either hot or 
cold, and the electrocardiogram was recorded at each step. The tem- 
perature was then changed to that of the room for forty minutes or 
longer. Sometimes there was a ‘‘hysteresis effect'’ in that the initial 
room temperature rate was not quite resumed upon return from either 
extreme back to room temperature. However, a few degrees beyond 
room temperature toward the other extreme the rate usually returned 
to an appropriate value. In these cases the temperature shift toward 
the other extreme was then continued and records were again made 
every few degrees. In other preparations the return to the initial 
room temperature rate was quickly established. No significant differ- 
ence was noted between those subjected first to low and then to high 
temperatures as long as the temperatures did not go below 0®C or 
above 50®C. 


RESULTS 

The overall range of temperatures used was approximately 0® C. to 
50-54® C. There was some variation in the temperatures at which the 
heart beat of individual preparations ceased to be recognizable from 
the electrocardiogram. Thus, in one of the animals, the beat became 
imperceptible at 7®; whereas for most, the heart maintained a beat 
between 0 and 1® with the rate reduced to about 10-12 beats per minute 
from an average of 65 at 27® C. The method of experimentation pre- 
cluded the study of the effect of lower temperatures on the heart because 
of the freezing point of Belar’s solution. However, since Belar’s solu- 
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tion is approximately isotonic with the heart tissue the temperat^e at 
which the heart would cease (the ‘‘biological zero”) is only slightly 
below 0® C. An interesting but unexplained phenomenon was the 
occasional degeneration of a beat which had been slow but strong at 
0-5®, when the temperature was raised a degree or two in the first step 
toward return to room temperature. This effect was noted in several 
hearts, but the cause was not investigated. 
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Fig. 1. The average rate of beat of twelve “t 3 ^ical” grasshopper heart prepara- 
tions as a ftinction of temperature. Ordinate on left in per cent at 27° C; 
ordinate on right in beats per minute. 

At the upper end of the temperature range, there was as much 
variability in response. One heart degenerated irreversibly at approx- 
imately 46® while other hearts continued to beat above 60® and retained 
the ability to return to the initial rate at room temperature. 

In the present study the heart rate as a function of temperature was 
determined for twenty-eight heart preparations. In twelve prepara- 
tions the temperature range used was either room temperature to about 
5® or room temperature to 40-50® C. For sixteen preparations the 
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range was more than 30°, usually 5-10° to 40-50°. The results of the 
short range experiments were within the limits of those of the long 
range experiments; therefore only the latter are considered in the 
present paper. 



Fig. 2. Log of rate plotted against reciprocal of absolute temperatiare to test 
van’t Hoff-Arrhenius equation. Upper cur\^e: average of twelve preparations, 
date of fig. 1. Curves I to IV: individual data included in upper cur\'e. 
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Of the sixteen preparations which were studied over a wide tem- 
perature range, twelve yielded fairly uniform results; so that it seemed 
permissible to average the data. The other four preparations yielded 
results which differed appreciably from the twelve “typical” experi- 
ments, and also from each other, so as to warrant separate treatment. 

The results of the twelve t 3 ^ical experiments are summarized in 
fig. 1. The individual data for each experiment were plotted with rate 
against temperature. Then smooth curves were drawn through the 
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points and the value for 27° was interpolated. With this as 100% the 
other values were then replotted on a percentage scale and the value for 
each 5° interval between 5° and 45° was determined by interpolation. 
These average values are shown in fig. 1. The left-hand ordinate shows 
the percentage in terms of 27° and the right-hand ordinate shows the 
equivalent value in beats per minute, with shcty-five beats per minute, 
the average at 27°, taken as one hundred per cent. Individual rates at 
27° varied from 55 to 80. This graph shows the trend of average data. 



Fig. 4. The five lower curves are the same data as fig. 2, plotted as log rate against 
log Centigrade temperature to test BSlehrddek equation. The uppermost 
curve is log rate plotted against ®C + 60 to test BSlehrddek equation with 
“biological zero” of C. 

Fig. 2 shows the log of the rate plotted against the reciprocal of the 
absolute temperature for the piupose of testing the fit of the van’t 
Hoff-Axrhenius equation. Represented on this graph are individual data 
for four of the twelve typical experiments and also the average from 
fig. 1. The four sets of data shown are typical of the series of twelve and 
show some of the variation encountered. On the graph the small num- 
bers 1 and 2 and the neighboring arrows denote the direction in which 
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the temperatiire was changed. In curve 1 the first point obtained is 
labelled “1,” and the arrow denotes that the temperature was lowered. 
After the rate at the lowest temperature was determined the temperature 
was raised to approximately room temperature, the point labeled ‘‘2’* 
was obtained, and subsequently those at higher temperatures. All of the 
typical data are fitted quite well by single straight lines except for the 
extremes where the points tend to fall below the line. The data, however, 
are not adequate to warrant the fitting of separate lines for the extremes. 
Curves I and III with ai values of 8,650 and 9,670 represent the lowest 
and highest values that were averaged to order to obtain the average 
value of 9,040 typified by curve II. The points for the averaged data 
show a slight curvature, but they are closely approximated by a straight 
line between 5® and 45°. 

Fig. 3 shows the data from four experiments which seemed consistent 
within themselves but which differred sufficiently from those of figs. 
1 and 2 to warrant separate presentation. Most of the data for three 
of these preparations can be represented by single straight lines, two 
with IX values above average (XIII and XIV) and one below (XVI). 
The data for preparation XV are best represented by two straight lines 
of slope 4,970 and 11,380. 

Fig. 4 shows the same data as does fig 2, i. e., the average and the 
“typicals”, except that, for the purpose of testing the Bfilehradek 
equation, the points are plotted in a different manner. For the five 
cur\’’ed lines the data are plotted as log rate against log temperature in 
degrees Centigrade. The curves drawn through the individual data 
(Curves I to IV) have the same slope and curvature as that drawn 
through the average for the twelve typical preparations. If the simpler 
form of BSlehrddek equation (with “biological zero” equal to zero 
Centigrade) were applicable, these curves would be straight lines; 
obviously they are not. 

The BSlehrddek equation can be made to fit certain other data 
(e. g., photosynthesis of Prunus, see BSlehrddek, 1935) by assuming a 
biological zero somewhat different from zero Centigrade. However, 
in order to convert the curves of fig. 4 into straight lines by this method 
it is necessary to assume a biological zero about “60°C. The effect 
of such a calculation is shown at the top curve of fig. 4 where log rate is 
plotted against log (°C + 60). The lowest temperature at which the 
grasshopper heart will beat has not been determined experimentally, 
but it is certainly very much closer to 0°C. than to — 60°C. The 
“calculated” “biolo^cal zero” of — 60°C is probably of no value except 
to prove the inapplicability of the BSlehrddek equation to the present 
data. 

Qio values calculated from the averaged typical data of fig. 1 are 
as follows: 


Temperature range Qio 

5-10° C 1.83 

10-16° C 1.78 

15-20° C 1.80 

20-25° C 1.67 

25-30° C 1.64 

30-35° C 1.58 

35-40° C 1.55 

40-45° C 1.62 
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It is apparent from these values that there is a gradual decrease of 
Qio with increase of temperature from a maximum of 1.83 for 5-10°C 
to 1.52 for 40-45°C 


DISCUSSION 

Most of the interest in the effect of temperature on heart beat 
frequency has centered around the following questions: 

1) Does the change in frequency with temperature follow the 
van’t Hoff-Arrhenius equation? Usually yes, (cf., however, BSlehrddek, 
1929, 1935) 

2) Does the temperature characteristic change with removal of all 
or part of the central nervous system? Yes, at least in some instances, 
e. g., cockroach (Steiner, 1932). 

3) Can the value of the temperature characteristic be used to indicate 
whether the beat is neurogenic or myogenic? Indicative but equivocal. 
The value 12,000 is often encountered in invertebrate nervous systems, 
and also in the heart when under nervous control. However, this value 
also occurs elsewhere, and if it has a real meaning it is probably more 
indicative of a particular metabolic process than of the histological t 3 rpe 
of tissue. 

4) Can the /a value be changed by methods which do not involve 
removal of the influence of the nervous S 3 rstem? Yes, e. g., in Limax 
the value can be changed reversibly from 11,500 to 16,300 by feeding 
of sugar (Crozier and Stier, 1926). 

5) Are the ix values the same for different processes in the same 
animal? That is, is there a central control of all fi values? Not neces- 
sarily, e. g,, in Daphnia the /x values for both heart beat and respiratory 
movements vary from 6,500 to 30,000 or more, and there is no obvious 
relationship between them, i. e., the ratio of the two /x values varies 
from one individual to another (Stier and Wolf, 1932). In Asellus 
between 4^ and 15°C the value for heart beat is 32,300 and that for gill 
movements only 16,000 (Crozier and Stier, 1927). 

The very intriguing question of what effect different values for 
closely related phenomena such as heart rate and respiratory movements 
would have on the chemical equilibria of the animaFs blood or other 
tissues has not been the subject of investigation. 

The only published experiments which seem to have a direct bearing 
on the present ones are those of Fries (1927) and Steiner (1932) on the 
cockroach heart. Both of these investigators found jx values of about 
12,000 for intact animals. In addition Steiner (1932) found that 
decapitated but otherwise intact animals gave fx values of 8,500-9,000; 
section of the nerve cord or heart at the thoraco-abdominal junction 
of decapitated animals raised these values to 10,000-11,000; electrical 
stimulation of the neck, however, lowered the values for the thorax to 
5,800-7,400, but not those for the abdomen. 

Steiner’s values for decapitated but otherwise intact cockroaches 
are within the limits of the twelve “typical” heart preparations of the 
present data. However, since no data on intact grasshoppers are 
available it is impossible to state whether this similarity of values is 
coincidental or is caused by a similarity in the metabolic processes of 
the two hearts. 

The respiratory rate of Melanoplus yields /x values of 7,900 when the 
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animal is intact and 16,500 or 11,300 when decapitated (Crozier and 
Stier, 1925a). Comparable values for the heart are not available. 

It is obvious from figs. 2, 3, and 4 that the van’t Hoff-Arrhenius 
equation describes the present data much better than does that of 
BSlehrddek. The fact that the data can be fitted by the BSlehrddek 
equation if the absurd value of --60°C for “biological zero” is assumed 
should serve as adequate warning against such a procedure unless the 
real value of “biological zero” has been determined experimentally. 

SUMMARY 

1. The rate of beat of the grasshopper heart has been determined 
from electrocardiograms of preparations consisting of the tubular heart 
and the body wall of the thorax and abdomen. 

2. The average rate varies from 20 beats per minute at 5® to 150 at 
45®C. Near zero the heart slows to about 10 beats per minute. Above 
45° the rate continues to rise at least as high as 53°C. 

3. Most of the data can be fitted quite well by the van't Hoff- 
Arrhenius equation with a ^ value of about 9,000, but not by the 
B§lehrddek equation unless the absurd value of — 60°C is assumed for 
the “biological zero”. Four typical preparations yielded ju values of 
5,000 to 13,000. 

4. Qio values decrease with rising temperature from 1.83 at 5--10°C 
to 1.52 at 40-45°C. 
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A REVISION OF THE NORTH AMERICAN ANTS OF THE 
GENUS MYRMICA LATREILLE WITH A SYNOPSIS 
OF THE PALEARCTIC SPECIES. H. 


NEAL A. WEBER, 
Swarthmore College, 
Swarthmore, Pa. 


The preceding part with this title was published in the Annals of 
the Entomological Society of America, September, 1947 (40: 437-474, 
3 text figs.). It treated the genus as a whole (keys, distribution, affini- 
ties, etc.) and thirteen species comprising fifty described forms. The 
species were palearctic except for three forms of Myrmica laeiinodis 
Nylander found in three localities on the east coast of North America 
which were probably importations in historic times. 

The present part deals with seven species comprising fifty-four 
described forms. Seven of the latter are nearctic and include three of 
the common ants of North America {Myrmica lobicornis fracticornis 
Emery, M. sahideti americana Weber and M. schencki emery ana Forel). 
They are North American equivalents of common Etirasian species. 
Lociity lists of these are included and a brief account of their biology, 
variations and anomalies. 

THE HOLARCTIC SPECIES OF MYRMICA LATREILLE 
(Continued) 

Myrmica sulcinodis Nylander 

M. Sulcinodis Nylander, Acta. Soc. Sc. Fennicae, 1846, 934-936, 9 9 ; Finzi, 

Boll. Soc. Adr. Sc. Nat., Trieste, 1926, 29: 86-88, fig. 3, B 9 cT; Karawajew, 

Konovria, 1926, 5: 283; Starcke, De Levende Natuur, 1927, 13; Kuznetzov- 

Ugamskij, Zool, Anz., 1929, 83: 45. 

Worker (after Nylander) : Length ca. 2 lin. 

In general, similar to the preceding {M. lobicornis), but paler, anten- 
nal scapes and pedicel otherwise formed. Fronts area obscured, 
traversed by striae. Frontal laminae a little less dilated below the 
margins. Antennal scapes a little curved at the base, nevertheless more 
than in M. laevinodis, 

. Epinotal spines very long, subulate. Pedicel longitudinally sulcate 
with coarse sulcations, about 12 in number and regular (not confused 
as in laevinodis). 

Female (after Nylander) : Length 2J4 bn. 

Similar to the preceding female {laevinodis) with the differences noted 
in the worker. Head, as in the worker. Epinotal spines long, subulate, 
slightly curved. Pedicel laterally, regularly and deeply sulcate. 
(Wings absent). 

Male (after Emery): Len^h 5-5.5 mm. 

Color as in rubra; sculpturing rougher and thicker; the entire thorax 
dull and striate; petiole wrinkled, somewhat dull; part of the postpetiole 
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shining. Antennae more slender than in M. ruhra, the scape not quite 
half as long as the funiculus (equal to the 6 following joints together) ; 
club indistinctly 4-5~jointed. 

Distribution: Northern Europe and Asia and in the Pyrenees, Alps, 
Apennines, Balkans and Caucasus. 

Myrmica sulcinodis subsp. nigripes Ruzsky 

M. sulcinodis var. nigripes Ruzsky, Berlin. Ent. Zeitschr., 1896, 4* 73, S 9 
Finzi, Boll. Soc. Adr. Sc. Nat., Trieste, 1926, 89: 88. 

Worker (after Ruzsky) : 

Differing from the typical form mainly through the black or blackish 
brown legs; tarsi light, color in general darker, the body more wrinkled. 
Type Locality: Orenburg Urals: High ridge of the Kumatsch. 
“Males and females in July*' (not described). 

According to Emery the worker thorax is ferruginous, the head, 
pedicel and gaster blackish brown, the antennae and legs brown; the 
sculpturing is stronger and more regular than in the type; the petiolar 
node somewhat shorter. 

The male is darker and more strongly sculptured than in the type; 
the petiole is more strongly furrowed longitudinally, the postpetiole 
thicldy pxmctate, dull. 

Emery lists South Russia and West Siberia. 

Myrmica sulcinodis var. sulcinodo-ruginodis Forel 

iV. sulcinodis var. sulcinodo-ruginodis Forel, Fourmis Suisse, 1874: 77, S ; Finzii 
Boll. Soc. Adr. Sc. Nat., Trieste, 1926, 89: 88. 

Forel erected this name for the ants intermediate between sulcinodis 
and M, rubra (=Jlf. ruginodis), 

Myrmica sulcinodis var. sulcinodo-rugulosa Nassonov 

M. sulcinodis var. sulcinodo-rugulosa Nassonov, Trav. Lab. Zool. Univ. Moscow, 
1889,4:35, a. 

Similarly erected by Nassonov for the ants intermediate between 
sulcinodis and M, rugulosa. 


EXPLANATION OF PLATE I 

Fig. 1. Body outline and antennal scape of the worker of Myrmica laevinodis 
var. brttesi Wheeler. Fig. 2. Body outline and antennal scape of the worker of 
Myrmica scabrinodis subsp. mexicana Wheeler. Fig. 3. Body outline and antennal 
scape of the worker of Myrmica lobicornis svLhsp.fracticornis Emery. Fig. 4. Body 
outline and antennal scape of the worker of Myrmica sabuleti subsp. americana 
Weber. Fig. 5. Body outline and antennal scape of the worker of Myrmica sabuleti 
subsp. hamulata Weber. The lamina at the bend of the scape is prolonged into a 
hook is diagnostic. Fig. 6. Body outline and antennal scape of the worker of 
Myrmica sabuleti subsp. nearctica Weber. The lamina at the bend of the scape 
extends farther than in americana. Fig. 7. Body outline and antennal scape of the 
worker of Myrmica schencki subsp. emeryana Forel. Fig. 8. Body outline and 
antennal scape of the worker of Myrmica schencki subsp. tahoensis TOeeler. 
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Myrmica solcinodis var. sulcinodo-scabrinodis Ford 

M. sidcinodis var. sulcinodo-scabrinodis Forel, Fourmis Suisse, 1874: 77, s ; Starcke, 
“De Levende Natuur,” 1927: 13, 9. 

A name for the ants intermediate between M. sulcinodis and M. 
scabrinodis, 

Myrmica sulcinodis subsp. vicaria Kuznetzov-tJgamskij 

M. sulcinodis subsp. vicaria Kuznetzov-Ugamskij, “The Ants of the South Ussuri 
Region (in Russian),” 1928: 33, figs. 13, 14, s . 

Worker (after Kuznetzov-Ugamskij) : Length 3.7-^ mm. 

Epinotal spines shorter than the basal surface of the epinotum; 
broad at the base, then strongly tapering to a pointed apex. Smaller 
than the t37pical form: length 4-4.5 mm. Declivous surface of the 
epinotum iiifraspinally smooth and strongly shining. Metastemal 
angles somewhat produced dorsally and pointed. 

Type Locality: Ssutscham. 

Myrmica myrmecophila Wasmann 

M. myrmecophila Wasmann, Biol. Centralbl., 1910, SO: 516, 9 ; Finzi, Boll. Soc. 
Adr. Sc. Nat., Tneste, 1926, 29: 91. 

Ergatoid Female (after Wasmann and Finzi) : Length 5.2 mm. 

Head clearly smaller and lighter (than in sulcinodis), yellowish brown, 
a brownish cast only in middle of frons. Occiput bears medially an 
ocellus which is much smaller than in 9 and cf* sulcinodis. Frontal area 
more concave. Thorax as in g sulcinodis, but gaster much larger 
(2.4 mm. long, 1.3 mm. broad). Epinotal spines longer than in sul- 
cinodis, extending to middle of petiole, horizontal, parallel. Postpetiole, 
from above, twice as broad as the petiole. Circumference of gaster 
equal to that of a queen sulcinodis, in the same colony, which is almost 
7 mm. long, while the head is only half the size. Sculpture of head and 
thorax corresponds to that of 9 and c? sulcinodis but somewhat less 
coarse. Upright yellow hairs somewhat longer and thicker. 

Tyrol: Arlberg Pass, 1,800 m., 27.VIII.91, from a flourishing M. 
sulcinodis colony (E. Wasmann). 

Wasmann believed this peculiar ant may have been parasitic on the 
sulcinodis. Unfortunately, no other records are known. 


EXPLANATION OF PLATE II 

Fig. 1. Body outline and antennal scape of the worker of Myrmica hrevinodis 
Emery. Fig. 2. Body outline and antennal scape of the worker of Myrmica 
hrevinodis subsp. sulcinodoides Emery, Fig. 3. Body outline and antennal scape 
of the worker of Myrmica hrevinodis subsp. kuschd Wheeler. Fig. 4. Body outline 
and antennal scape of the worker of Myrmica hrevinodis subsp. hrevispinosa 
Wheeler. Fig. 5. Body outline and antennal scape of the worker of Myrmica 
hrevinodis subsp. discontinua Weber. Fig. 6. Body outline and antennal scape 
of the worker of Myrmica wheeleri Weber. Fig. 7. Body outline and antennal 
scape of the worker of Myrmica punctiventris Roger. Fig. 8. Body outline and 
antennal scape of the worker of Myrmica punctiventris subsp. pinetorum Wheeler. 
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Mynnica lobicomis Nylander 

M. lobicomis Nylander, Act. Soc. Sc. Fennicae, 1846, 2: 933-934, pi. 18, figs. 32, 33, 

8 9 ; Starcke, Ent. Bericht. Nederl. Ent. Vereen., 1926, 7: 89-91; Starcke, 

“De Levende Natuur,” 1927: 15; Starcke, Tijdschr. Ent., 1927, 70: 73-84, 

5 figs; Karawajew, Konowia, 1926, S: 283; Finzi, Boll. Soc. Adr. Sc. Nat., 

Trieste, 1926, 29: 106-107, fig. 13; Santschi, Rev. Suisse Zool., 1931, 38: 347-348. 

Worker (after Nylander) : Length l%-2 lin. 

Similar to the preceding (M. scabrinodis) but less strongly robust, 
color and shape of the scape also distinct. Mandibles pale ferruginous, 
at the extreme apex fuscous. Frontal area conspicuous. Frontal 
lamina as in the preceding, margins dilated, a little reflexed. Antennae 
as dark as the mandibles, rufous; scape with compressed lobe which is 
a little concave, in the form of an almost semi-circular lamina, and 
situated in a transverse position above the bend near the base. This 
lobe is a little larger, more compressed, and not obliquely situated as 
in the preceding. Head laterally reticulate-rugose. Thorax and 
pedicel longitudinally, coarsely and roughly sculptured, sordid brownish 
ferruginous; nodes coarsely and irregularly rugose. Apex of gaster pale. 

Female (after Nylander) : Length 23^ lin. 

Similar to the female of the preceding (Af. scabrinodis), but colored 
otherwise and scape distinct. 

Apex of the mandibles pale rufous. Frontal area, frontal laminae 
and antennd scapes as in the worker. Thorax fuscous, pronotum 
anteriorly with coarse, irregular rugosities, otherwise lonptudinally and 
coarsely striate, base of the sculpturing and apically faintly brownish- 
rufous. Nodes fuscous, brownish-rufous between the coarse, sub- 
longitudinal rugosities. Wings as in the preceding, but tinted with 
still paler cinereous; 2}^ lin. long. Legs shining, pale ferruginous, with 
long yellowish pubescence. Apex of gaster pale fusco-rufescent. 

Male (after Emery): 

Very distinguishable in the formation of the antennae: the funiculus 
is short, the scape about half as long as the funiculus (equal in length to 
the following six segments together) and, at the basd third, angularly 
bent. 

Distribution: North Eiirope to Central Asia; Alps, Apennines. 

Figure 32a of Nylander's description is of an antennal scape in 
posterior view; the scape is bent obtusely and the lamina appears as a 
high, but rounded, tubercle in profile. Fi^rc 32b shows the lamina 
from above; it appears transversely elliptical with the basal margin 


EXPLANATION OP PLATE III 

Fig. 1. Body outline and antennal scape of the worker of Myrmica rubra (L.). 
Fig. 2. Body outline and antennal scape of the worker of Myrmica rubra var. 
silvestrii Wheeler. Fig. 3. Body outline and antennal scape of the worker of 
Myrmica rubra subsp. yoshiokai Weber. Fig. 4. Body outline and antennal scape 
of the worker of Myrmica laevinodis Nylander. Fig. 5. Body outline and antennal 
scape of the worker of Myrmica smythiesi Forel, cotype. Fig. 6. Body outline 
and antennal scape of the worker of Myrmica smythiesi subsp. dshungarica Ruzsky. 
Fig. 7. Body outline and antennal scape of the worker of Myrmica smythiesi subsp. 
himalayana Weber. Fig. 8. Body outline and antennal scape of the worker of 
Myrmica smythiesi subsp. hecate Weber. 
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straight. Figiire 33 shows the frontal area as an isoceles triangle with 
concave basal margin. 

The lobicornis male genitalia are similar to those of scabrinodis, 
sabtdetiy schenck: and brevinodis. For this reason and because of fre- 
quent intermediate conditions in the worker castes they may perhaps 
be considered closely related species capable of hybridizing. 

Mjrnnica lobicornis subsp. alpestris Amoldi 

M. lobicornis subsp. alpestris, Amoldi, Folia Zool. et Hydrobiol. (Riga), 1934, 
6(2): 168, a d, 

A form from the U- S. S. R. unknown to me. 

Myrmica lobicornis subsp. alpina Starcke 
M. lobicornis subsp. alpina Stroke, Tijdschr. Ent., 1927, 70: 80-81, fig. 2, a 9 . 
Val Aosta. 

For a description of this form see the reference above. 

Mynnica lobicornis subsp. angustifrons Starcke 

il/. lobicornis subsp. angustifrons Starcke, Tijdschr. Ent., 1927, 70: 81-82, fig. 3, 
a 9. 

England: Surrey: Weybridge (H. Donisthorpe). 

For a description of this form see the reference above. 

M3rrniica lobicornis subsp. apennina Starcke 

iU. lobicornis subsp. apennia Starcke, Tijdschr. Ent., 1927, 70: 82-83, a . 

Appennines: Monte Cimone (C. Menozzi). 

For a description of this form see the reference above. 

Mynnica lobicornis subsp. arduennae Bondroit 

M. lobicornis var. arduennae Bondroit, Ann. Soc. Ent. Belg., 1911, SS: 12, a 9 d. 
M. lobicornis st. arduennae (Bondroit), Santschi, Rev. Suisse Zool., 1931, B8: 
349-350, fig. 4. 

Belgium: Hockay. 

For descriptions of this form see the references above. 


EXPLANATION OF PLATE IV 

Fig. 1. Body outline and antennal scape of the worker of Myrmica scabrinodis 
Ny lander of Europe. Fig. 2. Body outline and antennal scape of the worker of 
Myrmica moravica Soudek. Fig. 3. Body outline and antennal scape of the worker 
of Myrmica lobicornis Nylander of Europe. Fig. 4. Body outline and antennal 
scape of the worker of Myrmica ritae subsp. serica Wheeler. Fig. 5. Body outline 
and antennal scape of the worker of Myrmica sabuleti Meinert of Europe. Pig. 6. 
Body outline and antennal scape of the worker of Myrmica ritae subsp. formosae 
Wheeler. Fig. 7. Body outline and antennal scape of the worker of Myrmica 
schencki Emepr of Europe. Fig. 8. Body outline and antennal scape of the worker 
of Myrmica ritae subsp. indica, n. subsp. 




276 


Annals Entomological Society of America [Vol. XLI, 


Myrmica lobicomis subsp. deplanata Ruzsky 

M. scabrinodis lobicomis var. deplanata Ruzsky, Formic. Imp. Rossici, 1905: 700, e . 

Worker (after Ruzsky) : 

Differing from the t3rpical lobicomis in the near absence of a meso- 
epinotal impression so that the thorax, in profile, is evenly convp:. 
Epinotal spines shorter, thin, acute. Bend of the antennal scape with 
a sharper tooth or small, sharp lobe. Postpetiole dorsally nearly 
smooth, weakly shining and with finer, thinner reticulations. Pilosity 
sparse, almost entirely absent on the thorax and dorsal surface of the 
gaster. 

Type Localities: Caucasus, Krim, Gouv. Saraton on the steppe; 
steppe near Orenburg. 

Myrmica lobicomis subsp. foreli Santschi 

M. lobicomis st. foreli Santschi, Rev. Suisse Zool., 1931, 88: 348-349, 9 9 . 

Type Locality: Tyrol: Schluderbach (Forel). For a description of 
this form from the Forel collection see the reference above. 

Myrmica lobicomis subsp. fracticomis Emery 

M. scabrinodis scabrinodis vox, fracticomis Emery, Zool. Jahrb. Abth. f. System., 
1894,8:313, a. 

M. rubra scabrinodis vox. fracticomis Wheeler, “Ants,” 1910: 566, a. 

M, scabrinodis scabrinodis detrinodis Emery, Zool. Jahrb. Abth. f. Syst., 1894, 
8:316, a. 

M. rubra scabrinodis var. detritinodis Wheeler, “Ants,” 1910, 566, a. 

M. sabuleti var. lobifrofis (In Part), Pergande, Proc. Washington Acad. Sc., 1900, 
2:52\, a. 

M. rubra scabrmodis var. lobifrons (In Part) Wheeler, “Ants,” 1910: 566, a. 

M. scabrinodis lobicomis var. lobifrons (In Part) Wheeler, Bull. Mus. Comp. Zool., 
1917,81:17,21, a. 

M. rubra scabrinodis var. glacialis Forel, Ann. Soc. Ent. Belg., 1904, J^: 154; 
Wheeler, “Ants,” 1910: 566, a. 

il/. scabrinodis lobicomis var. glacialis Wheeler, Proc. Amer. Acad. Arts Sc., 1917, 
58: 504, a; Wheeler, Bull. Mus. Comp. Zool., 1917, 61: 21, a. 

The following descriptions are of a worker cotypc from New Haven, 
Connecticut, and of all castes of a single colony from the Santa Catalina 
Mountains, Arizona. 


EXPLANATION OF PLATE V 

Fig. 1. Body outline and antennal scape of the worker of Myrmica rugosa 
Mayr. Pig. 2. Body outline and antennal scape of the worker of Myrmica rugosa 
subsp. arisana Wheeler. Fig. 3. Body outline and antennal scape of the worker 
of Myrmica pachei Forel, cot 55 )e. Fig. 4. Body outline and antennal scape of the 
^ worker of Myrmica kurokii Forel. Fig. 5. Body outline and antennal scape of 
the worker of Myrmica bergi Ruzsky, cotype. Fig. 6. Body outline and antennal 
scape of the worker of Myrmica sulcinodis Nylander. Fig. 7. Body outline of an 
anomalous worker of Myrmica brevinodis subsp. brevispinosa Wheeler from 
Montana. The petiole is fused with the epinotum, which lacks the customary 
spines, and the postpetiole appears to be absent. Fig. 8. Dorsal view of the 
abdomen of an anomalous alate female of Myrmica brevinodis Emery from North 
Dakota. The red petiole is normal; the red post-petiole, however, is asjTn- 
metrically fused with the anterior portion of the brown first gastric segment and 
its amorphous remains extend out between the first and second gastric segments. 
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Worker (Cotype) : Length 4.9 mm. 

Antennal scapes exceeding posterior margin of head by a distance 
less than the distal diameter of the scape; seen from above, in the form 
of a drawn-out sigmoid curve, at the base laterally compressed, with a 
roimded, more or less upright, lamina which extends completely around 
the base in a transverse position, and extends along both sides of the 
scape to a distance about equal to the width of the transverse section; 
seen from behind, the scape is sharply bent at the base in an obtuse 
angle, the lamina appearing as a slight tooth; distal diameter nearly 
twice that of the proximal portion; antennal club indistinctly 4-3ointed, 
funicular joints 1 and 2 together equal in length to joints 3-5 together. 
Thorax, in profile, evenly convex to the deep and distinct mesoepinotal 
suture; epinotal spines moderate in length, directed upwards at an 
angle of about 30 degrees and backwards, straight and acute, shorter 
than the epinotal declivity ventral to them; from above, moderately 
diverging, slightly longer than the distance between their bases. Petiole 
in profile slightly longer from apex of ventral tooth to postpetiole than 
it is high, with anterior face a little concave, rounded antero-dorsal 
and postero-dorsal angles and nearly flat top. Postpetiole in profile 
about 0.7 as long as high, with anteriorly produced ventral lobe; from 
above subglobular. Gaster long-ovate. I^gs moderate in length. 

Surface of head moderately sculptured, median dorsal area longi- 
tudinally rugose, sides and posterior surface irregularly reticulate- 
rugose, whole surface thickly and conspicuously punctate at the base 
of the sculpturing; frontal area clearly delimited, punctate, striated at 
the margins. Surface of the thorax deeply vermiculate-rugose, more 
regularly rugose posteriorly and less deeply sculptured on the sides. 
Surfaces of the petiole irregularly vermiculate, distinctly punctate. 
Dorsal surface of the postpetiole longitudinally and concentrically 
rugose-punctate, a median dorsal area somewhat smoother, lateral 
surfaces rugose. Gaster smooth and shining. 

Pilosity moderate, hairs of medium length, suberect, acute, except 
on the dorsal surface of the thorax, where truncate. 

Color ferruginous, dorsal strface of the head and posterior surface 
of the 1st gasteric segment more brownish. 

Worker (Arizona specimens): Length 3.9-6 mm. 


EXPLANATION OF PLATE VI 
Antennae of males of species of Myrmica: 

Fig. 1. Myrmica laevinodis Nylander. Fig. 2. Myrmica laevinodis var. briiesi 
Wheeler. Fig. 3. Myrmica smythiesi subsp. dshungarica Ruzsky. Fig. 4. Myrmica 
siilcmodis Nylander. Fig.^ 5. Myrmica sulcinodis var. sulcinodoscabrinodis Forel. 
Pig. 6. Myrmica scabrinodis subsp. mexicana Wheeler. Fig. 7. Myrmica lobicomis 
Nylander. Fig. 8. Myrmica lobicor?iis subsp. fracticornis Emery. Fig. 9. Myrmica 
sabuleti subsp. americana Weber. Fig. 10. Myrmica sabuleti subsp. hamulata 
Weber. Fig. 11. Myrmica sabuleti subsp. nearctica Weber. Fig. 12. Myrmica 
schencki Emery. Fig. 13. Myrmica schencki subsp. emeryana Forel. Fig. 14. 
Myrmica schencki subsp. tahoensis Wheeler. Fig. 15. Myrmica brevinodis Emery. 
Fig. 16. Myrmica brevinodis subsp, sulcinodMes Emery. Fig. 17. Myrmica 
brevinodis subsp. brevispinosa Wheeler. Fig. 18. Myrmica wheeleri Weber. 
Fig, 19. Myrmica punctiventris subsp. pinetormi Wheeler. Fig. 20. Myrmica 
punctiventns Roger. 
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General characters of the cot5rpe with the following variations: The 
lateral extensions of the lamina at the bend of the antennal scape may 
be practically absent; seen from above the epinotal spines may be dis- 
tinctly shorter than the distance between their bases and may be blunt 
and subparallel; the anterior face of the petiole may be plane; the 
postpetiole may be twice as high as long with the anteriorly produced 
ventral lobe acutely angular. 

The frontal area may be entirely striate, though clearly delimited; 
the sculpturing of the anterior part of the thorax may be deeply and 
irregularly reticulate; the sculpturing of the pedicel may be much 
feebler though conspicuously punctate and the rugosity of the post- 
petiole not distinctly concentric. 

The pilosity may be comparatively abundant. 

The color of the body ranges from ferruginous to a dark brown, 
almost black, with the appendages somewhat lighter but still quite 
dark brown. 

Female: Length 4.7-6.4 mm. 

Similar to the worker, with the usual sexual diiferences, including 
the following; 

Epinotal spines distinctly shorter than the part of the epinotal 
declivity ventral to them, with blunt tips, and, from above, diverging. 

Sculpture of the pronotum coarsely reticulate anteriorly, becoming 
rugose posteriorly and on the remainder of the sides; scutum of mesono- 
tum anteriorly with a small smooth median area from which radiate 
scattered rounded vermiculations, postero-medially becoming more or 
less parallel rugosities; base of the sculpturing of the body, exclusive of 
the gaster, thickly punctate. 

Color of body dark brown, appendages somewhat lighter. Wings 
hyaline, with a brownish cast; veins brown. 

Male: Length 4.5-6.6 mm. 


EXPLANATION OF PLATE VII 
Volsellae of male genitalia of My r mica species: 

Pig. 1. Myrmica Jaevinodis Nylander. Pig. 2. Myrmica laevinodis var. 
I Wheeler. Fig. 3. Myrmka smythiesi subsp. dshun^erica Ruzsky. Fig. 4. 
Myrmica sulcmodis Nylander. Fig, 6. Myrmica sulcinodis var. siilcuiodo-scabn- 
nodis Forel. Fig. 6. Myrmica scabrinodis Sylander. Fig. 7. Myrmica scahnnodis 
subsp. a Wheeler. Fig. 8. Myrmica iohiconiis't^y\QXi6&T. Fig. 9. Myrmica 

Johicornis sxj^sp.frachcornis Emeiy\ Fig. 10. Myrmica fohicornis sixhs-g. fracficornis 
Emery. Fig. 11. Myrmica sabuleti Meinert. Fig. 12. Alyrmica sahuleti subsp. 
americana Weber. Fig, 13. Myrmica sahuleti subsp. hamulata Weber. Fig. 14. 
Myrmica sahuleti subsp. hamulata Weber. Fig. 15. Myrmica sahuleti subsp. nearctiui 
Weber. Fig. 16. Myrmica schencki Emer}-. Fig. 17. Myrmica scheticki subsp. 
emeryana Forel. Fig. 18. Myrmica schencki subsp. emeryana Forel. Fig. 19. 
Myrmica schencki subsp. tahoensis Wheeler. Fig. 20. Myrmica hrevinodis Emery. 
Fig. 21. Myrmica hrevinodis Emery subsp. sulcmod aides Emery. Fig. 22. Myrmica 
hrevinodis subsp. ^ hrevispinosa V^eeler. Fig. 23. Myrmica scabrinodis subsp. 
wesmaeli Bondroit. Fig. 24. Myrmica scabrinodis ( = J/. specoides Bondroit). 
Fig. 25. Myrmica scabrinodis subsp. rugulosoides var. striata Finzi. Fig. 26. 
Myrmica wheeleri W’eber. Fig. 27. Myrmica wheeleri Weber. Fig. 28. Myrmica 
moravica Soudek. Pig. 29. Myrmica punctiventris Roger. Fig. 30. Myrmica 
pinictiventris subsp. pinetorum Wheeler. 
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Antennal club indistinctly 4-jointed; antennal scape equal in length 
to from 5~6 of the following funicular joints together; seen from a 
postero-dorsal view bent obtusely at the basal Ji, 0.6 as wide at the 
somewhat compressed base as at the distal part; joints 1--2 of the 
funiculus together distinctly longer than joints 3-5 together. Epinotal 
cieclivity dorsally with two obtuse tubercles. Petiole in profile dis- 
tinctly higher than the exposed ventral surface is long, with plane 
anterior face and evenly convex postero-dorsal surfaces. Postpetiole, 
in profile, 0.6 as long as high, elliptical. Gaster ovate, 19-30 teeth on 
the sagittae, averaging 24, volsellae of genitalia as illustrated. Legs 
moderately long and slender. 

Surface of^ head shining, with sparse, irregular, somewhat fine 
nigae or vermiculations, densely punctate at the base of the sculptur- 
ing; thorax largely smooth and lining, striate at the margins of the 
segments and sparsely punctate laterally; petiole shining, finely punc- 
tate and with scattered striae; postpetiole and gaster smooth and shining. 

Hairs of head short, fine, subappressed and numerous; of thorax 
short, fine and sparse; of pedicel and gaster fine and moderately 
abundant; of appendages numerous, fine and unappressed. Appressed 
pubescence on the legs. 

Color of head black; of remainder of body and appendages blackish 
brown; apex of gaster, antennal club and tarsal joints brown. Wings 
hyaline with a brownish cast; veins brown. 

There is an amazing range of variation in this subspecies over North 
America, but with completdy intermediate conditions. This variation 
can not be decisively correlated with ecological conditions because of 
the absence of other than date and locality records for many of the 
specimens. In general, the darkest ants come from the mountains of 
the West and from eastern Canada. 

Type Localities: Connecticut (Pergande); New York: Buffalo 
(Wasmann); “Dakota.” 

Other Localities: 

Newfoundland: Bay of Islands (Gratacap). Nova Scotia: 
Pleasantfield (W. H. Prest); Penobsquis, Portaupique (C. A. Frost); 
Port Maitland (W. Reiff); Truro (no collector); Digby (J, Russell); 
Yarmouth (T. D, A. Cockerell). New Brunswick: St. Andrews (R. 0. 
M. Z.) . Quebec : Chelsea, Hull, Kingsmere (W. M. Wheeler) , Ontario : 
East Main R., border of Ungava, James Bay (A. Skinner) ; Gravenhurst, 
Muskoka Dist., Ottawa (no collectors); Pelee Isl. (M. Talbot); Franz 
(N. A. Weber); Lake Couchiching, Amprior, Lampton, Toronto, Weston 
(R. 0. M. Z.) ; Manitoulin I. (C. H. Kennedy). Maine: Zittery Point 
(Pergande Coll.); Old Town, Presque Isle (M. W. Wing); Ocean Point 
(E. & G. WTheeler); Glenmere (W. M. Wfieeler); Gardiner, Salsbury 
Cove, Mt. Desert I. (N. A. Weber). New Hj^pshire: Errol and 
Swift Diamond Farm, Coos Co. (H. Shapley); Franconia O^iske); Mt. 
Washington Summit (C. S- Bacon, A. T. Slosson); Contoocook (E, & 
G. Wheeler). Vermont: Woodstock (N. A. Weber). Massachusetts: 
Woods Hole (H. Bagg, T. D. A, Cockerell, W. M. Wheeler); New 
Boston, Berkshire Co. (W. M. WTheeler); Milton (C. H. Blake); Truro 
(A. P. Morse); Middlesex Falls, Stony Brook Res., Boston, S. Wellfleet 
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(N. A. Weber). Connecticut: Colebrook, Litchfield Hills (W. M. 
Wheeler); New Haven (Type Locality, T. Pergande); East Walling- 
ford (R. F. Snodgrass). New York: Pine Island, Niagara Falls, 
Ithaca (no collectors) ; Greenville, Mosholu, Branxville (W. M. Wheeler) ; 
Fishers IsL, Flatbush, L. I. (T. Pergande); Suffem (A. T. Gaul). New 
Jersey: So. Orange, Fort Lee, Hoboken, Arlington (no collectors); 
Matawan (W. M. Miller); “New Jersey” (T. Pergande). Pennsyl- 
vania: St. Vincent (Schmitt); Centre Co., Spring Creek, State Coll., 
Penn-Roosevelt Dam, Philadelphia (W. L. Brown). District of 
Columbia: Washington (T. Pergande). Maryland: Bladensburg 
(T. Pergande). West Virginia: Terra Alta, Preston Co. (G. C. 
Wheeler). Tennessee: Smoky Mts., (A. C. Cole); Chimney Peaks, 
Montvale Spgs. (C. H. Kennedy). South Carolina: Caesar’s Head 
(M. R. Smith). Ohio: Columbus (M. R. Smith); North Bass and 
Sisters Isl. (M. Talbot); Put-in-Bay, Green Isl. (C. H. Kennedy); 
Southcentral Reg. (L. G. & R. G. Wesson); Killdeer Plain (M. E. 
Amstutz) . Indiana : Plymouth (M. R. Smith) ; Dune Acres (D. Lowrie) ; 
Lafayette (H. 0. Deay). Illinois: Rockford (W. M. Wheeler); Cook 
Co., Chicago (H. Brun); Momence (D. Lowrie). Michigan: Warrens 
Dunes (M. Talbot); Am Arbor (J. Dawson); Porcupine Mts. (0. M. 
McCreary). Wisconsin: Madison (A. C. Burrill); Lake Geneva, 
Williams Bay (111. Nat. Hist. Surv.); Milwaukee (Cudahy); Calhom 
(no collectors). Iowa: Ames (T. Pergande); Siuox City (C. N. Ainseli). 

Minnesota: Brainerd, Bemidji (N. A. Weber); I^luth (R. E. 
Gregg). North Dakota: Mikkelson Q. E. Goldsberry); Towner, 
Grassy Butte, Cannonball R., Dunseith, Anamoose, Upham, Langdon, 
Edmore, Stanley, Hope, Bismarck (N. A. Weber); Wildrose (no col- 
lector); Dickinson (C. N. Ainslie); Cass Co., Fabian, Fargo, (^rc^er 
(C. Schonberger) ; Divide Co. (J. Davis); Hettinger Co., Garrison 
(R. P. Uhlmaim). South Dakota: Hill City (W. S. Creighton, Per- 
gande Coll.); Spearfish, Keimebec (A. C. Cole.) Nebraska: North 
Platte (A. C. Cole). Kansas: Richmond (E. G. Titus). Manitoba: 
Turtle Mts., Audy L., Riding Mt. Nat. Park (N. A. Weber). Sas- 
katchewan: Saskatoon (K. M. King); Gainsborough (N. A. Weber). 
Alberta: Bilby, Edmonton (G. Salt); Banff (P. Darlington, G. Salt, 
W. M. Wheeler); Moraine Lake, Lake Louise (W. M. Wheeler); Ver- 
million Pass (E. Wh 3 nnper). Montana: Browning (W. S. Creighton). 
Wyoming: Yellowstone Park (A. C. Cole) ; U. of Wyo. Camp., 9,600 feet 
(T. D. A. Cockerell). Idaho: Twin Falls, Stanley (A. C. Cole) ; Double 
Springs, Lost River Range, Gibbons Pass, Bitteroot Mts., (W. S. 
Creighton). Colorado: Florissant, Colorado Springs, Cripple Creek, 
10,200 ft., Buena Vista, Cheyenne Canyon, Manitou (W. M. Wheeler) ; 
Ute Pass (T. D. A. Cockerell, W. M. Wheeler); Sugar Loaf Mt., Eldora, 
8,600 ft.. Pikes Peak (T. D. A. Cockerell); Creede Co., 8,844 feet (S. J. 
Hunter); Rocky Mts., Nat. Park, 9,000 and 9,500 feet (N. A. Weber); 
Boulder (W. S. Creighton, P. J. Schmitt); Hartsel, Fraser, WinfieM, 
Gransby (W. S. Creighton). Utah: Salt Lake Co. (R. V. Chamberlin, 
Grmdmann, Fox); Blue Mts., Mirror L., Uinta Mts., 10,000 feet, 
La Sal Mts., Bryce Canyon (W. S. Creighton); Alta, Camas, Wales 
Summit Co.) (Grundmann, Rees); Neole, Duchesne Co. (Knowlton & 
Harmston). Nevada: Contact (A. C. Cole). Mew Mexico: Beulali, 
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8,000 feet (T. D. A. Cockerell); James Canyon, 8,000 feet; Cox Canyon, 
9,300 feet; Cloudcroft, S-9,000 feet; Sacramento Mts., (W. M. WTieeler) ; 
Harvey’s Ranch, Las Vegas Mts., 10,000 feet (E. L. Hewett); Taos 
(A. C. Cole). Arizona: Coconino Forest, Grand Canyon, Mt. Lem- 
mon, 8-9,100 feet, Stratton, 6-7,000 feet and Bear Wallow, 8,000 feet, 
Santa Catalina Mts., (W. M. "feeler); Ramsey Canyon, Huachuca 
Mts., 9,000 feet (W. M. Mann); Jacob’s Lake, Kaibab Forest, 9,000 
feet (W. S. Creighton, N. A. Weber). Alaska: Metlahtla (T. Kincaid). 
British Columbia: Emerald Lake (W. M. Wheeler); Carbonate and 
Prairie Hills, Selkirk Mts. (J. C. Bradley). Oregon: Neskowen, Mt. 
Hood, 6,000 feet (A. C. Cole). 

The winged castes appear frequently in huge, dense swarms from 
late June to October. The following records are in the collection: 
Ontario: Aug. 9-Oct.; Quebec: Aug, 31; New Hampshire: Aug.; Massa- 
chusetts: Sept. 4; Connecticut: July 21-Aug. 29; New York: Aug. 2- 
Sept. 8; New Jersey: Sept. 22; Pennsylvania: Oct. 10; District of 
Columbia: Sept. 18-Oct. 12; Virginia: Aug. 27; Ohio: Oct. 8; Illinois: 
July 13-Oct. 24; Iowa: Aug.; South Dakota: July-Sept. 23; North 
Dakota: Aug. 19-Oct. 5; Colorado: June 26-Aug. 18; Arizona: July 24; 
New Mexico: July 8-14; Arizona: July 12-27; Saskatchewan: July 15; 
Alberta: Aug. 19; Idaho: July 3-Aug. 25; Nevada: Aug. IS; Utah: 
Aug. 10-14;^ Oregon: July 12; British Columbia: Aug. 13. 

The variety lohifrons, which was described by Pergande in 1900 as 
a variety of sabuleii, has been synon 3 miized after the direct comparison 
of the paratype referred to by Dr. Wheeler (1917 b, p. 21) with the 
cotype of fracticornis. The original description is too incomplete to be 
of vdue. The paratype is darker than the cotype of fracticornis, which 
is considered typical, but not darker than another cotype. The antennal 
scape has the same transverse lamina at the joint, though somewhat 
smaller; the epinotal spines are similar. The sculpturing is the same. 

The variety glacialis, which was described by Forel in 1904 as a 
variety of scabrinodis, has been synonymized after the direct compari- 
son of a cotype with the cotype of fracticornis. This is also darker in 
color but otherwise practically indistinguishable, with the same t]ype of 
antennal scape, epinotal spines, sculpturing and other characters. In 
his original description Forel admitted its resemblance to fracticornis 
but separated it because ‘'tous les articles du funicule sont au moins 
aussi longs qu’epais.” I find, however, that in the cotype the joints 
^e longer than broad, although the 3rd to 6th are quite broad, as also 
in fracticornis. 

This cotype oi fracticornis is probably one of the specimens responsi- 
ble for Emery’s original description of the variety as “Idein, dunkel 
gefarbt, Fuhlerschaft gekinckt, an der Basis wenig compress, ohne 
Oder mit einem Ideinen, spitzen zahn.” 

The study of two cotypes of detritinodis and the comparison of 
them with cotypes of fracticornis and emeryana convinces me that they 
would be better considered as specimens transitional between the above 
mentioned forms. The antennal scape is very similar to the scape of 
emeryana in the possession of a high oblique keel along the anterior and 
medial side of the bend and its practical absence on the posterior side. 
The sculpturing, however, is that of fracticornis; the rugae of the medial 
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dorsal surface of the head are much more regular than that of emery ana; 
the dorsal longitudinal smooth area of the postpetiole is similar to that 
in some fracticornis workers and quite different from the deeply rugose 
surface im emeryana. While there are other workers resembling the 
cotypes of detritinodis to be found in colonies of the other forms it does 
not seem desirable to retain a separate name for these. They are, 
after all, only transitional between forms in a highly variable genus. 

The following variations may be noted in the castes of this form: 

Males with the antennal scape equal in length to the 7 following 
joints together. 

A few dark brown workers from Terra Alta, West Virginia, have 
somewhat shorter antennal scapes and with the dorsal keel at the bend 
greatly reduced; the epinotal spines are acute and strongly diverging. 
The rugosity of the head is unusually regular; the sculpturing of the 
thorax and pedicel is remarkably open, being, on the anterior part of 
the thorax especially, irregularly reticulate and on the pedicel nearly 
absent; the base of the thoracic sculpturing is punctate, that of the 
pedicel faintly reticulate. The discovery of the winged castes may 
necessitate establishing these as a distinct form but I hesitate to 
describe new forms upon such limited material in this highly variable 
genus. 


Transitions to M. sabuleti subsp. Americana 

Workers with a wide lamina along the posterior margin of the 
antennal scape approaching the condition in sabuleti are found, but 
uncommonly. Among winged specimens, apparently from the same 
swarm, from Ontario are females of this sabuleti type with typical 
fracticornis females and males. 

Transitions to M. brevinodis subsp. brevispinosa 

The antennal scape of workers and females, which have no keel on 
the dorsal part and only a slight indication of a keel on the compressed 
basal portion closely resemble the scapes of brevispinosa. The epinotal 
spines, however, are of normal length. The most distinct of this form 
include a dark worker cot 3 q)e of fracticornis from New Haven, Con- 
necticut, three workers from Yellowstone Park, Wyoming, and three 
workers with a small fracticornis male from Mikkelson, North Dakota. 
It does not seem desirable to consider them a distinct form. 

anomalies 

An abnormal male with fused antennal joints from Cheyenne Creek, 
near Colorado City, Colorado, was found with normal males; on the 
one antenna the distal two joints were fused, on the other the distal 
three joints were more or less completely fused. In a collection from 
Kennebec, South Dakota, occur males with distinct and acute epinotal 
spines and males with normal, obtuse tubercles. A worker from 
Calhoun, Wisconsin, has asymmetrical epinotal spines, the right spine 
being a little shorter than normal, the left spine being hardly longer 
than its base is wide. 
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BIOLOGY 

This form frequently nests under stones or wood, occasionally under 
grass, especially in fairly damp situations. In the mountains of the 
West, according to Dr. Wheeler, it nests in rocky, warm slopes on 
openings among the pines. In North Dakota it is found in moister and 
more shaded localities than is sdbideti americana. The brood is kept in 
a series of chambers scattered through the top few inches of the soil, 
sometimes deeper. The workers of this subspecies are timid, some 
becoming temporarily immobile when disturbed. In digging up a 
colony at Towner, North Dakota, a new species of “velvet ant” or wasp 
of the family M 3 rrmosidae, which I have described as Myrmosa dako- 
iensis (Weber, 1934), was obtained which may have been parasitic on 
the ants. A colony from the same locality was taken to the island of 
Cuba and flourished in an observation nest in the much hotter and more 
humid climate until ended over a month later. The workers reared 
winged females from pupae of this colony on July 7, several weeks 
earlier than they have been taken in North Dakota. 

In the Turtle Mountains of this state, several miles from the Cana- 
dian boundary, I found a colony oifracticornis nesting in close proximity 
to one of Leptothorax acervorum canadensis Prov.^ The brood of the 
Leptothorax was in a curled-up leaf under debris on top of the soil and 
in several shallow chambers in the soil while the Myrmica brood was 
found in slightly deeper chambers a few centimeters away. The tangle 
of roots and the lateness of the day prevented careful examination of 
the nests but some tunnels of the two species were evidently very close 
to each other. The ants were removed and put in an observation nest 
where the two species took possession of separate cells though neither 
was aggressively hostile to the other. The Leptothorax, however, died 
within a few days. It is possible that the relations of the two species 
may be similar to those found by Dr. Wheeler between M. brevinodis 
and L. emersoni (Wheeler, 1903, 1907). 

Myrmica lobicomis subsp. jessensis Forel 
M. lobicomis var. jessensis Forel, Ann. Soc. Ent. Belg., 1901, 4S: 371, s . 

Worker (after Forel) : 

Lobe of the antennae a little shorter than in the type, epinotal spines 
shorter and the petiolar node more rotmded. Somewhat near the var. 
schencki Emery. Color deep as in lobicomis of the Alps and the North. 
Lobe of the antennae much more developed than in fracticornis Em. of 
the U. S. 


Myrmica lobicomis var. kieviensis Karawajew 

M. lobicomis var. kieviensis, Karawajew, Travaux syst. et faun., Ukrainian Acad. 
Sci., Kiev., 1934, p. 91, e. 

A form from Kiev, Ukraine unknown to me. 

Type Locality: Japan: Sapporo (Jesso Island). 

^Near these was a nest of Dolichoderus {Hypoclinea) plagiatus subsp. pustulatus 
Mayr (det. Dr, W. M. Wheeler, in litteris), northernmost record of this genus in 
North America. 
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Mynnica lobicomis subsp. lissahorensis Starcke 

M. lobicomis lobicomis var. lissahorensis Starcke, Tijdschr. Ent., 1927, 70: 79-80, s . 

Lissa Hora (Besk.). 

For a description of this form see the reference above. 

Myrmica lobicomis subsp. littoralis Kuznetzov-Ugamskij 

M. scabrinodis lobicomis var. littoralis Kuzenetzov-Ugamskij, *‘The Ants of the 
South Ussuri Region (In Russian),” 1928: 38-36, figs. 15-19, a 9 cf . 

Worker (after Kuznetzov-Ugamskij) : Length 3.6“5.2 mm. 

Antennal scape suddenly bent at the base and at the bend lightly 
striate longitudinally. Epinotal spines shorter than the horizontal 
surface of the epinotum, the space between them and strongly shining. 
Metastemal lobes blunt. Reddish brown, head and thorax darker. 
Female (after Kuznetzov-Ugamskij) : Length 5-5.7 mm. 

Color of the body darker than in M. scabrinodis lobicomis, 

Male (after Kuznetzov-Ugamskij): Length 5-5.4 mm. 

Epinotum with two short, broad, pointed teeth (in the t 3 ^ical 
lobicomis they are blunt) ; the space between strongly shining, but not 
smooth, being microscopically sculptured. Pilosity somewhat abtm- 
dant. Color of the body dark, leg joints, tarsi and distal half of the 
antennal funiculi reddish. (The antennal scape is equal in length to 
the 7 following segments according to Kuznetzov-Ugamskij’s figure). 

Type Localities: South Ussuri Region: Okeanskaja, Bassargin, 
Tigrovaja, Ussuri Station. 

Myrmica lobicomis subsp. lobulicomis Nylander 
M, lobicomis var, lobulicomis Nylander, Bull. Soc. Ent. France, 1856: LXXIX, a . 
Worker (after Nylander) : 

In this subspecies the lobe at the base of the scape is smaller and 
less dilated than in the typical form of the species. 

Type Locality: France: Mt. Dore. 

Nylander described this subspecies from one worker and nothing 
more is known of its characteristics. Finzi (1926, p. 107) described a 
worker from England which he believes may possibly be ascribed to it. 


Myrmica lobicomis subsp. pyrenaea Bondroit 

M. arduennae var. pyrenaea Bondroit, Ann. Soc. Ent. Belg., 1918, 55: 106, fig. 53, 9. 
M, lobicomis var. pyrenaea, Finzi, Boll. Soc. Adr. Nat., Trisete, 1926, 108, a; 

Santschi, Rev. Suisse Zool., 1931, S8: 350, a. 

For descriptions of this form see the references above. 


Myrmica puerilis Starcke 

Myrmica puerilis Starcke, Nederl. Ent. Ver., 12 Oct. 1942, p. XXVII, B 9 cf. 
M, scabrinodis var. atlantica Starcke, ibid, 

M, neglecta Starcke, ibid, 

A form from the Netherlands unknown to me. 
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Myimica sabuleti Meinert 

M, sabuleti l^lemeTt, Kong. Danske. Vidensk. Selsk. Skrift., 1861, 5: 327, 9 o'. 

M. scahrinodis var. bessarabica Nassonov, Arb. Lab. Zool. AIus. Moscow Univ. 

(In Russian), 1889, 4: 36, 8 . 

Worker (after Donisthorpe) ; Long 234 lin* 

Reddish yellow; gaster darker above. Antennal scape bent almost 
at right angles, base with a tooth, and on the upper side with a high 
sharp longitudinal keel. Frontal flaps large, ear-shaped. Frontal 
portion wholly or partly wrinkled. Sides of head irregularly, thorax 
and nodes of pedicel distinctly wrinkled longitudinally. 

Female: Emery states that it is not possible to distinguish the 
cT and 9 from those of scahrinodis. 

Male (after Donisthorpe) : Length 234-2^ lin. 

Black; antennae for the great part, apex of gaster, joints of legs and 
feet yellow. Antennal scape a third of the length of the funiculus, the 
last joint longer than the two preceding ones together, often bent or 
divided in the middle. Antennae almost bare; legs with long, oblique, 
sub-erect hairs. First node of pedicel wrinkled longitudinally. Wing 
greyish brown to beyond middle. 

Emery (1908, p. 177) believed that sabuleti might possibly be 
identical with the winged pair of ants described by Nylander as M. 
granulinodis. 

Distribution: Europe, Central Asia. 

Mynnica sabuleti subsp. americana Weber 

1/. sabuleti subsp. americana Weber, Lloydia (Lloyd Library, Cincinnati, Ohio), 

1939, 2: 144-146, s 9 o'. 

M. sabuleti of authors. 

M. sabuleti subsp. tridlicornis Buren, Iowa State Coll. Jour. Sci. 18: 281-283, 9 9 . 

Worker: Length 4.5-6.2 mm. 

Antennal scape exceeding posterior margin of head by a distance 
equal to its distal diameter; seen from above, with nearly straight lower 
margin and slightly sigmoid upper margin, bent distinctly at the distal 
end, which is about one-third larger in diameter than the proximal end, 
equipped at the bend with a nearly vertical, high lamina which is pro- 
longed a trifle along the sides; lamina, viewed posteriorly, in the form 
of an acute tooth; bend at right angles to the scape; joints 1 and 2 of the 
funiculus together distinctly longer than 3-5 together. Thorax, in 
profile, slightly convex, with distinct and rounded mesoepinotal suture; 
epinotal spines, from the side, distinctly longer than the declivity 
ventral to them, projected upwards and baclOTards at about a 55° 
angle; seen from above, moderately diverging, about one-half longer 
than the distance between their bases. Petiole, in profile, with con- 
cave anterior face meeting the dorsal convex surface at a rounded angle, 
as long from apex of ventral tooth to postpetiole as it is high; post- 
petiole, in profile, with nearly plane ventral surface and convex dorsum, 
as high as long. Gaster ovate. Legs of moderate length. 

Surface of head regularly and moderately sculptured; frontal area 
distinct, finely striate-punctate; dypeus with 10-14 rugae; median 
dorsal region with regular, comparatively close-set, rugae which diverge 
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to the posterior angles; posterior siirface reticulate, lateral surfaces 
rugose-reticulate. Thorax coarsely and sharply rugose, slightly ver- 
miculate dorsally. Petiole dorsally with deep, irregular, vermiculations, 
laterally deeply and more regularly rugose; postpetiole rugose, dorsally 
somewhat concentrically rugose- Surfaces of body, except gaster, 
punctate at the base of the sculpturing. Gaster smooth and shining. 

Pilosity moderate, hairs coarse, truncate or acute; appendages with 
moderately coarse, subappressed hairs; no pubescence on legs. 

Color of head brown, of thorax and appendages ferruginous, gaster 
dark brown, lighter apically. 

Female: Length 5.2-7 mm. 

Similar to^ the worker and with equally high keel on the antennal 
scape, which is prolonged slightly more on the posterior side. 

Differing in the following; Epinotae, spines shorter than the declivity 
ventral to them, stout and bluntly tipped. Petiole, in profile, with 
faintly concave anterior face, slightly longer from apex of ventral tooth 
to postpetiole than it is high. Postpetiole with plane ventral and con- 
vex dorsal surface, distinctly higher than long. 

Sculpturing of the head less regular. Pronotum at the sides deeply 
vermiculate-rugose, reticulate only at the very anterior margin; posterior 
sides of thorax evenly rugose; scutum of mesonotum with elongate 
anteromedian smooth area from which radiate fairly even rugosities, 
somewhat vermiculate on the sides. Pedicel deeply sculptured as in 
the worker. 

Pilosity moderately abundant, partly truncate, partly acute; legs 
with appressed hairs but without pubescence. 

Color of head ferruginous, brownish mid-dorsally ; thorax ferruginous 
with two elongate parapsidal brown blotches on the mesonotum; 
remainder of body and appendages ferruginous, gaster with a brown 
transverse, medial band. Wings hyaline with a brownish cast; veins 
brown. 

Male: Length 5.2-6,6 mm. 

Antennal scape subcylindrical, somewhat larger in diameter dis- 
tally, evenly bent at a slight angle at the basal equal in length to 
from 4-5 of the following segments together; funicular club indistinctly 
4-5-jointcd. Epinotal declivity armed dorsally with two distinct 
subacute or rounded tubercles. Petiole, in profile, with plane anterior 
face and convex dorsal surface; postpetiole, in profile, one-fourth higher 
than the petiole, dorsal surface convex, ventral surface nearly plane to 
slightly convex. Sagittae of the genitalia with 25-31 serrations; 
volsellae as illustrated. 

Surface of head shining, with comparatively numerous rugae, 
punctate at the base of the sculpturing; thorax shining, abundantly 
rugose-striate except on the largely smooth scutum of the mesonotum, 
punctate at the base of the sculptxuring; petiole thinly but distinctly 
rugose, finely punctate basally; postpetiole and gaster smooth and 
shining. 

Pilosity moderately abundant, acute, fine. Appressed pubescence 
on the antennae and legs. 

Color of head blaclash brown, remainder of body and appendages 
dark brown, pedicel and base of gaster, antennal club and tarsi lighter 
brown. Wings hyaline with a brownish cast; veins brown. 
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Type Locality: Colebrook, Connecticut, Aug. 16, 24, 1904 (W. M. 
Wheder). 

Other Localities: Quebec: Hull, Kingsmere (W. M. Wheeler); Ren- 
frew (M. Stewart). Ontario: Toronto (A. J. Crew, M. Sewell); 
Renfrew (M. Stewart); Ottawa (no collector); Pelee Is. (M. Talbot); 
Kingston (A. B. Klugh). Maine: So. Harpswell, Casco Bay, Sebas- 
codegan Is. (W. M. Wheeler); Kittery Point (Pergande Coll.); Old 
Town (M. W. Wing). New Hampshire: Mt. Washington (no col- 
lector); Durham (Fiske). Massachusetts: Woods Hole (N. Bagg, 
K. W. Cooper, A. H. Sturtevant, N. A. Weber) ; Cuttyhunk (Cockerell) ; 
Readville (J. H. E.); Forest Hills, Blue Hills (N. A. Weber, W. M. 
Wheeler) ; Newton, Falmouth (A. H. Sturtevant, K. W. Cooper, N. A. 
Weber) ; Wellesley (A. P. Morse) ; New Boston, Berkshire Co. (W. M. 
^Wheeler); Lawrence (U. S. N. M.); Nantucket Is. (Pergande Coll.); 
Plum Is., Newbury (S. K. Harris) ; Yarmouth Port (H. Shapley). Con- 
necticut: Colebrook (W. M. Wheeler); New Haven (B. H. Walden); 
E. Wallingford (R. E. Snodgrass); Devon (N. A. Weber). Rhode 
Island: E. Greenwich (N. A. Weber). New York: Carmel, North 
Castle, Ramapo, Green^e, Hollow, L. I., Ashokan Surv., Mosholu, 
Bronxville (W. M. Wheeler); Rochester (A. B. Klots); West Farms, 
New York City (J. Angus); Tuckahoe (no collector); Schenectady 
(C. F. Turner) ; S 3 n'acuse (E. & G. Wheeler) ; Fisher’s Is., L. I. (U. S. 
N. M.); Staten I., Croton (A. T. Gaul). New Jersey: Newfoundland 
(W. M. Wheeler); So. Orange, Fort Lee (no collector); Normandy B. 
(W. P. Horen); Watchung Mts. nr. Westfield (C. R. Mekeel, N. A. 
Weber); Caldwell, Camden Co. (U. S. N. M.). Pennsylvania: Rock- 
ville, Philadelphia (W. L. Brown); Beatty (U. S. N. M.); Swarthmore 
Coll., Towanda (N. A. Weber). District of Colxbibia: Washington 
(T. Pergande). Virginia: Wallops I. (W. L. McAtee); “Eastern 
Shore’’ (U. S. N. M.). 'Tennessee: Cold Spring Mt. (C. A. Dennis). 
Ohio: North Bass I., So. Bass I. (M. Talbot); Southcentral Region 
(L. G. & R. G. Wesson); Kildeer Plain (M. E. Amstutz). Michigan: 
Lansing (A. C. Cole); Mich. Biol. Sta., Flat Rock (M. Talbot). 

Indiana: Tremont, Chesterton (R. E. Gregg); Plymouth (M. R. 
Smith); Lake Co. (Blatchley); Lafayette (H. 0. Deay). Illinois: 
Champaign (Hart, Weed, A. 0. Weese); Billets Sta. (Forbes); Urbana 
(A. Duke, Hart, Hunt, Martin, McElfresh, Shaml, Terrill, Weed, J. 
!^tek); Bradford (Kelly); Beach (Frison, Knight, Ross); Cedar Lake, 
Normal, Galesburg, Centralia, Cuba, Chicago, Bloomington, Quincy 
(111. Nat. Hist. Surv.) ; Algonquin (W. A. Nason) ; Hickory Creek, Zion 
(M. Talbot) ; Rockford (W. M. Wheeler) ; Waukegan, La Salle, Momence 
(R. E. Gregg, D. Lowrie). Wisconsin: Milwaukee (C. E. Brown); 
Reedsburg, Madison, Delaven (A. C. Burrill). Iowa: Sioux City 
(C. N. Ainslie) ; Ames (W. F. Buren, Pergande Coll.) ; Boone, Clinton, 
Keokuk, Jewell, Oak C^ove St. Pk., Granite (W. F. Buren). Minne- 
sota: North Branch (W. E. Hoffmann); Birchcliff, Lake St. Croix 
(A. Johnson, N. A. Weber); Park Rapids (N. A. Weber); Duluth 
(Freeman, Roine, Gregg); Saganaga L. (R. E. Gregg). Manitoba: 
Wawanesa, Sidney (N. A. Weber); Auveme (N. Criddle). North 
Dakota: Mikkelson (J. E. Goldsberry); Badlands near Grassy Butte, 
Stanton, Mercer, Towner, Denbigh, Sterling, Leeds, Rugby, Velva, 



1948] 


Weber: Revision of Myrmica 


291 


Devils Lake, Bismarck, Valley City, Hebron, Belden, Watford City, 
N. Roosevelt State Park, Kathryn, Pillsbury, Jet. St. Highways 46 and 1 
(La Moure Co.) (N. A. Weber); Arvilla, Grand Forks (N. A. Weber, 
E. & G. Wheeler); Medora, Black and Sentinel Buttes, Killdeer Mts., 
Glen Ullin, (E. & G. Wheeler); Binford (M. A. Hetland); Coleharbor 
(H. S. Telford, J. A. Munro). South Dakota: Capa (H. C. 
Averin). Nebraska: “Nebraska*' (Pergande Coll.). Kaj^sas: Topeka 
(E. G. Titus); Osage City (A. C. Burrill). Montana: Helena (W. M. 
Mann). Colorado: Colorado Springs, Manitou, Ute Pass, Florissan 
(W. M. Wheeler); Hartsel, Winfield, Granby (W. S. Creighton); Ouray 
(U. S. N. M.); Boulder (H. Andrews, W. P. Cockerell, W. S. Creighton, 
W. M. Wheeler) ; Roan Mts. (Cockerell) ; Cebolla (N. A. Weber) ; White 
Rocks, Boulder, 5,300 feet (L. F. Byers). Idaho: Koscow Q. M. 
Aldrich). Utah : Park City (U. S. N. M.) ; Bryce Canyon, Zion Canyon 
(N A. Weber). New Mexico: Pecos (Cockerell). 

The winged castes appear from July to October (Massachusetts: 
Sept. 24; Connecticut: Aug. 1^24; Illinois: July IS-Oct. 24; Pennsyl- 
vania: Oct. 12; North D^ota: Aug. 16-Sept. 11; Colorado: July 9- 
Aug. 10; Utah: July 26; Arizona: July 28). From a single swarm of 
winged ants in North Dakota I took both sexes of americana, a female 
of M, brevinodis subsp. brevispinosa and both sexes of Lasitis niger 
subspecies. 

Many workers of this subspecies and fracticornis Emery can not be 
separated satisfactorily without the additional evidence of the males. 
The higher keel or lamina of the scape and its prolongation distally, 
with the comparatively flat ventral surface of the postpetiole, readily 
separates most of the americana workers from the corresponding slight 
transverse keel and convex ventral postpetiolar surface in worker 
fracticornis) there are specimens, however, which combine a high keel on 
the scape with a distinctly convex postpetiole, or a slight keel with a 
nearly flat ventral surface of the postpetiole. These may be considered 
transitional in the absence of the males and a possible instance of 
hybridization. 

The worker is readily separated from the worker of the subspecies 
nearctica by the short posterior extension of the keel on the scape and 
the higher and thinner transverse portion; the ventral surface of the 
postpetiole is also nearly plane instead of distinctly convex. The 
males can be readily separated from those of nearctica by the longer 
antennal scape and distinct epinotal tubercles. 

BIOLOGY 

This subspecies on the whole, is larger, paler and an inhabitant of 
warmer and dryer situations than either of the subspecies nearctica or 
fracticornis. 

The nests of americana are found under logs or stones and frequently 
in open situations under grass. The sites are commonly in sunny, dry 
localities. In North Dakota I have frequently found nests on the open 
prairie with the nest opening protected by a rather compact collar or 
slight mound of small pieces of dried plants, such as grass. This collar 
must protect the opening from being filled by wind-blown sand. Kara- 
wajew, at Kiev, U. S. S. R., observed colonies of M. rugidosa subsp. 
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constricta; stirrounding the nest opening with a similar collar of grass 
stems. In the valley of the Missouri lUver in North Dakota, the nests 
may be found under sandstone slabs on exposed slopes. An unusual 
nesting site in North Dakota was under an abandoned horse collar on 
the prairie, illustrating the frequently observed habit of ants in this 
region of protecting the nest opening. This may tend to hide the nest 
from predators or to reduce the extremely high moisture evaporation 
rate from the nest. 

A prairie colony with worker brood was taken from North Dakota 
to the Island of Cuba and kept for over a month at the height of sum- 
mer with entire success. Many workers were reared in a much hotter 
and more humid climate than the colony would encounter in North 
Dakota. 

Predators of this subspecies observed at Towner, North Dakota, 
include the catbird, Dumetella carolinensis (L.), feeding on the workers, 
and thatching ants, Formica rufa obscuripes Porel, canying dead males 
into their nest (Weber, 1935). The homed lizard, Fhrynosoma brevi- 
rostra (Girard) from Grassy Butte, N. D., fed on americana workers at 
Towner. 

Other ants inhabiting the same ecological formation at Towner 
include Monomorium minutum minimum Buckley; Polyergus rufescens 
breviceps Em. with its slave, Formica fusca subsericea Say.; Formica 
sanguinea aserva Forel with its slave, F, fusca subsericea] and E. 
neogagates Em. 

This form is economically somewhat important. I have before me 
workers which were taken in Illinois attending com root aphids and 
others which were reported attending aerial com “lice.'" Still others 
from Illinois were found eating grains of a fallen com ear and in the 
vial which was sent to me are several grains with the embryo and a 
large part of the starch inside the seed coat eaten away. Another col- 
lection from Illinois is of workers which were reported as “eating apple 
fruit.” A number of Illinois collections are variously listed as “from 
voltuiteer wheat,” “from timothy meadow,” “in wheat field,” “from 
English Elm,” “from com field,” and “attacking sprouting com.” One 
Illinois record is of the workers eating a carabid larva. In North 
Dakota I have frequently taken them on the dry short-grass prairie 
where other insects must be the usual food. In Massachusetts workers 
of a populous colony on the margin of a road in woods were seen to 
bring to the inconspicuous nest opening under a bunch of grass a num- 
ber of insects within a short time. The workers dragged two live beetle 
larvae and a live Lasius niger americanus worker to the nest. Two 
dealated Myrmica americana females with the worker size gasters wan- 
dered aimlessly about the opening; the time of year was late May so 
they must have wintered in the nest, as must have also two additional 
females dug up with the colony. 

ANOMALY 

The dealated Myrmica queen described and illustrated by Creighton 
(1928) belongs to tins subspecies, “The thorax is joined directly to the 
gaster, the two petiolar joints having fused with the anterior face of 
the first gastric segment.” 
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Myrmica sabuleti subsp. hamulata Weber 

M. sabuleti Meinert ssp. hamulata Weber, Lloydia (Lloyd Library, Cincinnati, 

Ohio), 146-148, S $ cf. 

Worker: Length 3.9-5.2 mm. 

Antennal scape, from above, extending barely to the occipital mar- 
gins, with feebly sigmoid anterior and more sigmoid posterior margin, 
produced in a distinct bend outwardly at the distal end and inwardly, 
or medially, at the proximal end; this end with a conspicuous high, thin, 
lamina extending completely around it and produced proximally in an 
acute hook; seen from above with a right-angled proximal bend from 
which the l^ina projects medially as a large, acute tooth; antennal 
club quite distinctly 3-jointed, last segment nearly as long as the two 
preceding together. Thorax, in profile, convex, with a shallow, obtuse 
mesoepinotal suture; epinotal spines, in profile, extendi:^ upwards and 
backwards at a 45 degree angle, longer than the declivity ventral to 
them, slender, acutely pointed; from above, moderately diverging, about 
1% longer than the distance between their bases. Petiole, in profile, 
with anterior face barely concave, meeting the dorsal surface at about 
a 100 degree rounded angle, a little higher than the distance between 
the apex of the ventral tooth and the postpetiole; postpetiole, in profile, 
with convex dorsal and ventral surfaces, about two-thirds as long as 
high. Gaster ovate. Legs of moderate length. 

Surface of the head rather deeply sculptured, several mid-dorsal 
rugae bounded by vermiculations, becoming reticulate on the sides and. 
posterior surface. Surface of the thorax deeply vermiculate longitudi- 
nally, sides more rugose. Petiole deeply vermiculate; postpetiole more 
rugose, with a narrow mid-dorsal longitudinal band of fused rugae. 
Gaster smooth and shining. Base of the sculpturing not distinctly 
punctate. 

Pilosity moderately abundant, dorsal hairs mostly truncate; sub- 
appressed hairs on the legs; no pubescence. 

Color of body dark ^ brown with head and gaster nearly black; 
appendages brown; hairs" bright yellow. 

Female: Length 4.9-5,7 mm. 

Similar to the worker, with the following differences: Lamina of the 
antennal scape more erected medially and the hook projected somewhat 
downward. Epinotal spines shorter than the declivity ventral to them, 
bluntly tipped. Anteromedian triangular area of the scutum of the 
mesonotum smooth and shining, from which extend several rugae 
posteriorly and a moderate number of lateral rounded vermiculations. 

Color largely dark brown dorsally and more ferruginous on the 
sides and appendages. Wings hyaline; veins pale brown. 

Male: Length 4.2-5 mm. 

Antennal scape equal in length to from 2-3 of the following joints 
together, bent at the basal 34 and incrassate immediately distal to the 
bend; funicular club indistinctly 5-jointed. Epinotal declivity with 
two distinct dorsal tubercles. Petiole, in profile, with dorsal stuface 
convex, as long from apex of the slight ventral tooth to postpetiole as 
it is high; postpetiole nearly 134 times as high as long, dorsally and 
ventrally convex. Sagittae of the genitalia with 19-22 serrations, 
volsellae as illustrated. 



294 


Annals Entomological Society of America [Vol. XLI, 


Sculpturing of head sparsely and feebly rugose, densely punctate. 
Dorsal surface of thorax ^ning, sparsely and feebly rugose, sides more 
coarsely rugose and punctate. Petiole punctate, with a few feeble 
rugae; postpetiole and gaster smooth and shining. 

Pilosity moderately abundant, acute and fine, subappressed on 
the appendages. 

Color moderately dark brown, head and gaster somewhat darker; 
wings hyaline, veins pale brown. 

Described from a colony of all castes taken by Dr. W. M. Wheeler 
at Hayne*s Canyon, 8,000 feet, Sacramento Mts., New Mexico, 
July 3, 1917. 

This extreme form of sabuleti may be separated readily from the 
subspecies nearctica and americana by the Sorter antennal scape in 
the male and, in the workers and females, by the unusual prolongation 
of the lamina of the scape into a hook on the posterior surface. 

Myrmica sabuleti subsp. lonae Finzi 

M. scabrinodis subsp. lonae Finzi, Boll. Sc. Adr. Sc. Nat., Trieste, 1926, 29: 103-104, 

fig. 11, B 9 cf . 

M. scabrinodis var. lonae Karawajew, Mem. Acad. Sc. Ukraine, 1929, IS: 207-208. 
J/. sabuleti st. lonae^ Santschi, Rev. Suisse Zool., 1931, S8: 346-347. 

For descriptions of this form see the references above. Judging 
from a worker sent me it seems to be a sabuleti form with an exaggerated 
development of the keel on the antennal scape. 

Myrmica sabuleti subsp. nearctica Weber 

M, sabuleti ssp. nearctica Weber, Lloydia (Lloyd Library, Cincinnati, Ohio), 

1939, 14^149, B 9 cf. 

Worker: Length 3.4r-4.4 mm. 

Frontal carina comparatively large, auriculate and erect. Antennal 
scapes barely exceeding posterior margin of head; seen from above, 
straight, subcylindrical, bent slightly outwards distally; with a thick- 
ened, subopaque lamina extending the entire distance around the bend 
and along the posterior margin fully a third the length of the scape, 
the lamina slightly raised at the bend but horizontal along the posterior 
margin and even with the top of the scape, the scape at the bend thick- 
ened in diameter and slightly produced at the posterior side; scape, 
from a posterior view, much thickened at the bend, which is nearly 
right-angled, narrow and compressed distal to the bend, normally 
shaped at the distal joints 1 and 2 of the funiculus together about 
one-fifth shorter than joints 3-5 together. Thorax, in profile, convex, 
evenly and distinctly impressed at the mesoepinotal sutture; epinotal 
spines, in profile, slender, acute, with apices upturned, directed upwards 
and backwards at a 55-65 degree angle, a little shorter than the declivity 
ventral to them; from above, slightly longer than the distance between 
their bases, widely diverging. Petiole, in profile, with slightly concave 
anterior face meeting the nearly flat dorsd surface at a rounded right 
angle, about as long from apex of ventral tooth to postpetiole as it is 
high; postpetiole, in profile, with distinctly convex ventral surface, 
produced anteriorly, and convex dorsal surface produced posteriorly; 
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nearly twice as high as long. Gaster ovate. Legs moderately long 
and slender. 

Surface of head largely reticulate-vermiculate, with few longitudinal 
rugae on the mid-dorsal surface; frontal area distinct, smooth and 
shining except for sparse punctures. Dorsal surface of thorax coarsely 
reticulate-vermiculate, mostly reticulate, sides coarsely rugose, ver- 
miculate anteriorly. Petiole moderately vermiculate dors^y, more 
re^arly rugose laterally; postpetiole shallowly rugose, smooth and 
shining on a mid-dorsal longitudinal area. Base of sculpturing on 
body, except on gaster, abundantly punctate. Gaster smooth and 
shining. 

Pilosity moderate, comparatively fine, hairs truncate or acute; legs 
with subappressed hairs; no pubescence. 

Color of head from ferruginous to dark brown, thorax also variable 
but lighter, gaster dark brown, appendages ferruginous to brown. 

Female: Length 5-5.7 mm. 

Similar to the worker, writh the following differences: Antennal 
lamina, especially at the bend, somewhat raised. Epinotal spines a 
little shorter and blunter, pointed downwards slightly. 

Sculpture of head more regularly rugose. Sides of thorax rugose, 
anterior margin of pronotum vermiculate-reticulate; scutum of meso- 
notum with an anterior triangular smooth area, posteriorly followed by 
several rugae and, laterally, by rounded, open vermiculations. Pedicd 
deeply rugose, more vermiculate dorsally. 

Pfiosity moderately abundant, finer and subappressed on the gaster; 
subappressed hairs on the legs; no pubescence. 

Color of head ferruginous, infuscated dorsally; thorax lighter fer- 
ruginous, mesonotum writh distinct anteromedian and parapsidal brown 
blotches, several median blotches on the sides; pedicel and appendages 
light ferruginous; gaster dark brown, wings hyaline; veins light brown. 

Male: Length 4.3-4:.7 mm. 

Antennal scape subcylindrical, slightly incrassate towards the 
middle, 2}^ times as long as wide, shorter than the 3 following segments 
of the funiculus together; antennal club 4-jointed; epinotsd declivity 
armed dorsally with two low and indistinct tubercles. Petiole a little 
longer from apex of ventral tooth to postpetiole than it is high, evenly 
convex above; postpetiole l}/% times as high as long, conv^ dorsally, 
less convex ventrally, slightly higher than the petiole. Sagittae of the 
genitalia with 21-24 teeth; volsellae as illustrated. Gaster ovate. Legs 
moderately long and slender. 

Surface of head somewhat shining, thickly punctate, TOth sparse, 
low, rugae. Scutum of mesonotum mostly smooth and shining; sides 
thickly punctate, margins sparsely rugose; petiole finely punctate; 
postpetiole and gaster smooth and shining. 

Pilosity moderate, erect, coarse, and truncate on the head, thorax 
and appendages, otherwise largely fine and acute; no pubescence. 

Color brown, dark brown on the head. Wings hyaline; veins 
whitish to brown. 

Described from colonies taken by myself 14 miles southwest of 
Towner, North Dakota, June 5, 1932 (t 3 ^e colony and locality) and at 
Wawanesa, Manitoba, July 2, 1933. Syntype colonies were taken by 
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W. M. Wheeler at Cheyenne Canyon and Buena Vista, Colorado. My 
colonies were both in the woods along the Souris or Mouse River, which 
drains eventually to Hudson’s Bay. The North Dakota colony was 
discovered on the north and cold slope of a densely wooded ravine 
{Pofulus tremuloides Michx.) and the nest was in the form of anastomo- 
sing chambers under moss. Sept. 5, 1937, the exact site of the Dakota 
collection was revisited and a small colony was found. The same type 
of nest was present and the workers became temporarily immobile 
(“feigned death”) when disturbed. Other colonies were found 5 miles 
north and 6 miles south of Towner. All nests were in wooded areas 
and the colonies were small. 

This subspecies closely resembles the European form; it can be dis- 
tinguished readily from americana by the shorter male antennal scape 
and the greater development of the lamina on the worker scape. 

Other localities: North Dakota: Mikkelson Q. E. Goldsberry); 
Arvilla, Killdeer Mts. (N. A. Weber, E. & G. Wheeler); Grand Forks 
(L. Monda, N. A. Weber); Grafton, Breien, junction of Cannonball and 
Missouri Rivers (N. A. Weber). Michigan: Marquette (0. G. Libby), 
c? & and 9 9 Aug. 22. 

Mynnica sabuleti var. pilosiscapus Bondroit 

M. pilosiscapus Bondroit, Ann. Soc. Ent. France, 1919: 301, s 9 cf . 

M. scabrinodis var. pilosiscapus Finzi, Boll. Soc. Adr. Sc. Nat., Trieste, 1926, 
B9: 102, fig. 10; Santschi, Rev. Suisse Zool., 1931, 88: 343. 

Localities: Doubs, Arosa, ca. 1,900 m. and Graubunden (Finzi). 

For descriptions of this form see the references above. 

Myrmica sabuleti subsp. scabrinodo-lobicomis Forel 

M. rubra var. scabrinodo-Iobicornis Porel, Fourmis Suisse, 1874: 77, s . 

M. sabuleti st. lonae var, scabrinodo-Iobicornis Santschi, Rev. Suisse Zool., 1931, 
38: 347. 

This form, which Forel erected as a transition between scabrinodis 
and lohicorniSy I place here following Santschi who states that he has a 
good series of it. 

Myrmica sabuleti var. spinosior Santschi 
M. sabuleti var. spinosior Santschi, Rev. Suisse Zool., 1931, 88: 346, 8 9 6^. 

Type Localities: Eastern Pyrenees; Irun; Corse, Poggiolo; Spain; 
Italy. Type c? from Castelnovo, Venetia. 

For a description of this form see the reference above. 

Myrmica schencki Emery 

M. scabrinodis schencki Emery, Zool. Jahrb. Syst., 1895, 8.- 315, 8 9 0 ^. 

M. schencki Finzi, Boll. Soc. Adr. Sc, Nat., 1926, 29: 109-111, fig. 14; Santschi, 
Rev. Suisse Zool., 1931, 38: 351. 

W orker (after Emery, 1908) : Length 4r-5 mm. 

Dark colored, brownish red, head and gaster brown to blackish 
brown. Sculpturing strong, somewhat as scabrinodis scabrinodis, on 
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the postpetiole finer and weaker. Scape at the bend with a strong, 
broad transverse lobe, similar in that to lohicornis, from the latter 
form differing in the shape of the petiole, whose node, in profile has not 
anterodorsally such a clear angle; in this condition schencki is inter- 
mediate between scabrinodis and lobicornis. Epinotal spines long as in 
scabrinodis, the infraspinal surface as a rule smooth. 

Female (after Emery, 1908) : Length 5-6 mm. 

Differing from scabrinodis and lobicornis in the same manner as the 
worker. 

Male (after Emery) : 

Specimens, which have not been found with workers or females, 
cannot be distinguished from scabrinodis scabrinodis. 

Distribution: Middle Europe to Manchuria and China. 

Myrmica schencki var. brunescens Karawajew 

M. schencki var. brunescens Karawajew, Acad. Sc. Ukraine, 1929, IS: 208, s . 

M. lobicornis var. brunescens Santschi, Rev. Suisse Zool., 1931, S8: 350-351, iii . 

Worker (after Karawajew): 

Head thicker and with finer longitudinal sculpturing than in the 
t3^e, with sharper ventral sculpturing and therefore little shining. 
Thorax irregularly and less deeply longitudinally wrinkled, especially 
at the sides. Pe^cel more coarsely and irregularly, especially on the 
petiolar node, rugose longitudinally. 

Head and gaster very dark brown, thorax, pedicel and appendages 
reddish. 

Type Locality: North slope of the Caucasus: Teberda, Karatschai- 
Kreis, 20-25. VII. 1927 (Karawajew). 

Myrmica schencki subsp. burtshak-abramovitschi Karawajew 

M. schencki var. burtshak-abramovitschi Karawajew, Acad. Sc. Ukraine, 1929, 
j(5: 209, fig. 4, a. 

M. lobicornis st. burtshak-abramovitschi Santschi, Rev. Suisse Zool. , 1931, SB: 351, a . 

Worker (after Karawajew): Length 3.5-4.5 mm. 

Head and frons as in the type, yet the lobe of the scape is extraor- 
dinarily strongly developed, the basal part of the scape also being veiy 
massive. The top of the scape at the bend is, in surface view, biscuit- 
shaped, even, from which the outer part of the lobe is broadly rounded. 
Epinotal spines long and thin, at the base, however, somewhat thick. 
The petiole is very short and the anterior edge projects as in lobicornis. 
The middle of the head is sharply but not deeply sculptured longi- 
tudinally, not thickly so that in the posterior section of the frons about 
10-15 ridges are present. 

Frontal area finely striate but not shining. Thorax very coarsely 
rugose longitudinally, about 4 rugosities dorsally; the postpetiole is 
hardly less coarsely sculptured than the petiole. 

Very dark brown colored, the gaster (at the apex?) reddish yellow. 
“Because of the constriction of the frons I place this variety with 
schencki and not with lobicornis. As well as I can judge from Pinzi’s 
description this variety comes nearest to var. ohscura Finzi.” 
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Type Localities: Region of the “Wilden Sees” (Dikoje Osero), 
Korostenj-Distr., Wolhynien, 28. VII. 1927 (N. Burtshak-Abramovitsch). 

“Nest under a piece of Oligocene sandstone. The region is moun- 
tainous, forested and with dense azalea pontica vegetation.” 

Myrmica schencM var. caucasicola Arnoldi 

M. schencki nat. caucasicola Amoldi, Folia Zool. et Hydrobiol. (Riga), 1934, 

6(2): 172, 9 cf . 

A form from the Caucasus in Asia unknown to me. 

Myrmica schencki subsp. emeryana Forel 

M. scahrinodis schencki var. emeryana Forel, Deutsche Ent. Zeitschr., 1914: 617, 9 . 
M. scahrmodis schencki var. monticola Wheeler, Proc. Amer. Acad. Arts. Sc., 1917, 

5^:606-506, 9 cf. 

M. schencki subsp. lafifrons Starcke, Tijdschr. Ent., 1927, 70: 84, 9 . 

M. schencki of authors. 

The following descriptions are drawn from two worker cotypes and 
from the castes of a single colony from Rockford, Illinois. 

Worker (Cotypes). Length 4.5-4.7 mm. 

Antennal scapes exceeding posterior margin of head by a distance 
about equal to their distal diameter; seen from above, in the form of a 
drawn-out sigmoid curve with the distal end bent outwards and the 
proximal end, with the lamina, appearing nearly straight; distal diameter 
nearly twice that of the proximal end; seen from bdiind it is similarly 
curved, with the proximal part flaring out into a triangular end and 
attach^ at the lowest angle; with a conspicuous lamina, which seen 
from behind, projects as an apron from the medial side and the dorso- 
medial angle, being rounded into the dorsal surface; seen from above 
the lamina is produced over the end of the scape and along the anterior, 
but not the posterior, side. Thorax, in proffle, evenly convex to the 
deep and obtuse mesoepinotal suture; epinotal spines, in profile, about 
as long as the declivity ventral to them, directed upwards at an angle of 
about 45 degrees backwards, acute and with the points upturned; from 
above, ^ about times as long as the distance between their bases, 

diverging. Petiole, in profile, with distinctly concave anterior face 
forming a right angle with the slightly convex dorsal surface, one-half 
as long from apex of ventral tootib to postpetiole as high; postpetiole 
two-thirds as long as high, dorsal surface convex, ventral surface asym- 
metrically convex, being produced anteriorly. Gaster ovate. Le^ of 
moderate length. 

Surface of head rather coarsely sculptured; several irregular rugosi- 
ties on the dorsal median surface, laterally and posteriorly becoming 
vermiculate-reticulate, frontal area dearly indicated but completely 
striate. Dorsal surface of the thorax deeply and longitudinally ver- 
miculate, sides more regularly, but deeply rugose. Petiole deeply and 
irregularly vermiculate; postpetiole deeply and longitudinally rugose, 
somewhat fused mid-dorsahy. Base of the sculpturing punctate, 
especially on the head and pedicel. Gaster shining, faintly reticulate. 

Hairs moderatdy abundant and coarse, mostly truncate. Hairs of 
the appendages more numerous, subappressed. 
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Color of head dark ferruginous with a brown dorsal blotch; thorax 
and pedicel ferruginous, appendages lighter; gaster dark brown with 
lighter apex. 

Worker (Illinois Specimens). Length 3.9-5.2 mm. 

The lamina on the scape of some is reduced to a lower keel; joints 
1 and 2 of the funiculus together are disticntly longer than joints 3-5 
together. The epinotal spines may be slightly Sorter than the declivity 
ventral to them, though longer than those of fracticornis and distinctly 
upturned. The median dorsal surface of the head in some is more 
regularly rugose, though in a narrower area than in fracticornis. Hairs 
of the body may be mostly acute. 

Female: Length 5. 1-6.3 mm. 

Similar to the worker with the usual sexual differences, including the 
following: Epinotal spines shorter and stouter, in some not curved 
upwards at the tips. Sides of the pronotum deeply reticulate, sides 
posteriorly more regularly rugose; antero-median triangular area of the 
mesonotum smooth and shining, from which radiate posteriorly 4-6 
rounded rugae and, laterally, rounded and open vermiculations. Pedicel 
deeply sculptured, dorsal surface of the postpetiole somewhat con- 
centrically rugose. 

Hairs more numerous and acute. 

Color of head brown; of thorax ferruginous with a median and 
parapsidal brown blotches on the mesonotrun; a similar blotch on the 
mesothoracic epistemite; gaster brown with lighter base; appendages 
ferruginous. Wings hyaline with a brownish cast; veins brown. 

Male: Length 4.6-6.6 mm. 

Antennal scape subcylindrical, slightly bent at the base, one-third 
as wide as long, equal in length to the following 3 segments together; 
club of funiculus indistinctly 4-jointed. Epinotal declivity armed 
dorsally with two slight, obtuse tubercles. Volsellae of genitalia as 
illustrated; sagittae with 21-25 serrations. 

Surface of head shining, densely punctate, feebly rugose-reticulate; 
thorax shining, nearly completely, though feebly, striate, pimctate at 
the base of file striae; petiole strongly striate, shining, very feebly 
punctate; postpetiole and gaster smooth and shining. 

Hairs moderately abundant, fine, acute. 

Color of head black or dark brown, remainder of body dark brown, 
the pedicel, appendages and tip of gaster paler. Wings hyaline with a 
brownish cast; veins brown. 

Type Localities: Not specified but probably including North Caro- 
lina which is mentioned in the original description. Washington, D. C., 
specimens in the Wheeler collection were labelled cot 3 rpes. 

Other localities: Newfoundland: Bay of Islands (no collector). 
Nova Scotia: Portaupique, Penobsquis (C. R. Frost); Pleasantfield, 
North Brookfield (W. H. Prest). Maine: Casco Bay (W. M. Wheeler) ; 
Old Town, Ash Point (M. W. Wing); Monmouth (C. A. Frost); Ocean 
Pt. (E. & G. Wheeler) ; Cadillac Mt. top, Mt. Desert I. Q. C. & N. A. 
Weber), New Hampshire: Mt. Washington (U. S. N. M.); Mt. 
Monadnock, Mt. Kearsarge, Contoocook (E. & G. Wheeler); Union, 
Intervale (N. A. Weber). Massachusetts: EUisville, Penekese L, 
Boston (W. M. Wheeler) ; Forest Hills, Blue Hills (N. A. Weber, G. C. 
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Wheeler, W. M. Wheeler) ; Concord, Petersham, Marblehead, Falmouth 
(N. A. Weber). Connecticut : Colebrook (W. M. Wheeler). Ontario: 
Middle Is., E. & W. Sister Is., Pelee Is. (M. Talbot) ; West Bay, Mani- 
toulin (C. H. Kennedy); Macdiarmid, Brent, Toronto, (R. 0. M. Z.); 
L. Temagami (A. T. Gaul); Grimsby, Ottawa (no collectors); Renfrew 
(M. Stewart). New York: Richf. Spr., Ithaca (U. S. N. M.); Harts- 
dale (A. T. Gaul); Staten Is., Tuckahoe (no collectors). New Jersey: 
Matawan, Lakehurst, Halifax (W. M. Wheeler); Morgan (Weiss); 
Caldwell (TJ. S. N. M.); Lower Mills (W. L. Brown); Watchung Mts. 
near Westfield (C. R. Mekeel, N. A. Weber). Maryland: Charlton H. 
(Pergande Coll.); Silver Springs (W. L. Brown). District of Colum- 
bia: Washington (Pergande Coll. P.); “Washington” (Forel’s cotypes). 

Virginia: Warm Springs (U. S. N. M.); “Virginia” (Pergande); 
Skyline Dr., 3360 ft., Shenandoah Mt. Park (N. A. Weber). North 
Carolina: L. Toxaway (no collector); Mt. Mitchell, 3,400 feet (A. 
Forel). Georgia: Clajrton, 2-3,700 feet (W. T. Davis). Pennsyl- 
vania: St. Vincent (P. J. Schmitt); Ridley Twp,. Delaware Co. (N. A. 
Weber); State College, Centre Co. (The Rock), Philadelphia (W. L. 
Brown); White Haven (Bradley). Mississippi: Rara-Avis (M. R. 
Smith). Ohio : E. Sister I., Holland, Willard, Marblehead (M. Talbot) ; 
Southcentral Region (L. G. & R. G. Wesson). Indiana: Miller, Val- 
paraiso, Ogden Dunes, Smith (M. Talbot); Chesterton (R. E. Gregg); 
Ogden Dunes, Dune Acres (D. Lowrie) ; Lafayette (H. 0. Deay) . Illi- 
nois: Champaign (Hart); Havana (Hart & Brown); Urbana (Hart, 
Farrar); Billets Sta. (Forbes); Peoria L. (Pergande Coll.); Galena, 
Freeport, Apple R., Can. State Park (Ross & Townsend) ; White Heath 
(H. H. Ross); Charlestown (Ross & Mohr); Marshall (Peppoon & 
Mohr); Oakwood (T. H. Prison); Hickory Creek, Palos Park (M. 
Talbot) ; Rockford (W. M. Wheeler). Michigan : Warrens Dunes, Flat 
Rock (M. Talbot, C. H. Kennedy). Iowa: Spirit L., Boone, Clinton, 
Sabula, Inwood (W. F. Buren); Ames (W. F. Buren, T. Pergande). 

Wisconsin: Madison (A. C. Burrill); White Fish Bay (W. M. 
Wheeler); Superior, Foxboro (R. E. Gregg). Manitoba: Treesbank 
(C. G. Hewitt); The Pas (R. H. Daggy). Minnesota: North Branch 
(W. E. Hoffmann); Itasca Park (E. & G. Wheeler); Red L. (Beltrami 
Co.), Shell L. (Becker Co.), Big Sand L. (Hubbard Co.) (N. A. Weber); 
Birchcliff, Lake St. Croix (A. Johnson, N. A. Weber); Duluth (Free- 
man, Roine, Gregg); Rice L., Holyoke, Knife R., Saganaga L. (R. E. 
Gregg). North Dakota: Mikkelson (J. E. Goldsberry); Kelly, Turtle 
Mts., Bicycle, Arvilla, (E. & G. Wheeler) ; Towner, Bismarck, Sioux Co. 
nr. Breien, Kildeer Mts. (N. A. Weber); Cass Co. (C. Schonberger) ; 
Inkster, Manvel (C. V. Johnson). South Dakota: Hill City (Pergande 
Coll., N. A. Weber) ; Deadwood, 5,000 feet (E. & G. Wheeler) . Kansas : 
“Kansas” (G. P. Gaumer). Wyoming: Devils Tower (W. S. Creighton). 
Colorado: Rocky Mt. Nat. Park; Glacier Basin Camp. (N. A. Weber); 
Custer Co. (T. D. A. Cockerell); Granby (W. S. Creighton); “Colo- 
rado” (II. S. N. M.); Manitou, Florissant, Cheyenne Canyon, Buena 
Vista (W. M. Wheeler). New Mexico: Cloudcroft, 9,000 feet, Cox 
Canyon, 9,300 feet, Sacramento Mts. (W. M. Wheeler). Arizona: 
Coconino Forest (W. M. Wheeler); San Francisco Mts., 13,000 feet 
(W. M. Mann); Jacobs L., Kaibab Forest (N. A. Weber). Montana: 
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Bear Paw Mt. (Pergande Coll.); Flathead Lalce (W. S. Creighton). 
Idaho: Moscow Q. M Aldrich). Utah: Lehi (W. A. Kooker); Bryce 
Canyon, 8,100 feet (N. A. Weber). 

The winged forms appear from July to September (Connecticut. 
Aug. 24r-29; New York: Sept. 26; Ohio: Aug. 1-Sept. 21; Ontario: 
Aug. 3-Sept. 5; Illinois: Jtdy 27-Aug. 15; South Dakota: Aug. 9; 
North Dakota: July 25-Aug. 8; Saskatchewan: July 15; Montana: 
Aug. 23; Arizona: July 21-28; New Mexico: July 3-9; Utah: July 261. 

This subspecies is comparatively distinct in the possession of a high 
lamina along the anterior margin of the bend and base of the antennal 
scape in the worker and of short antennal scapes in the male. Males 
are occasionally found, however, with these short scapes in colonies 
containing workers and females much like fracticornis and there is the 
usual variation in body structure in all castes in other colonies. The 
antennal scapes of the worker may be considerably compressed at the 
bend and the lamina reduced to a slight postero-medial carina; the 
epinotal spines may be distinctly shorter than the declivity ventral to 
them and may be straight, without deflected apices. 

The variety monticola has been synonymized after the examination 
of all the type specimens. I cannot clearly separate them from the 
emeryana specimens from Illinois. Comparable ants from many 
localities in the East and the West are before me and agree well with 
the monticola descriptions and specimens. 

The subsp. latifrons Starcke, which was described from four workers 
from Buffalo, N. Y., has been synon 3 miized after the examination of 
the original description and of a figure of the antennal scape in “De 
Levende Natuur” (1927, fig. 49) which was labeled “M. schencki (Buffalo, 
metat3^e)”, but of which Starcke wrote “This is my latifrons.” The 
description and the figure agree weU with my specimens of emeryana 
from New York. 


BIOLOGY 

Myrmica emeryana usually nests in moist and shady situations. As 
a rule it inhabits ecological niches intermediate between the sunny, 
well-drained sites of americana and the damp to swampy places pre- 
ferred by brevinodis. The ants are often found in woods forming irreg- 
tdar chambers in the soil, but may nest among grass roots. The entrance 
is sometimes protected by a collar of plant fibers, a more common 
feature of americana nests, however. The ants also make use of fallen 
branches, boards or stones to conceal the nest entrance and conserve 
humidity. The ants are timid, “feigning death" when disturbed, and 
are generally slow-moving. 


Myrmica schencki var. kutteri Finzi 

M. schencki var. kutteri Finzi, Boll. Soc. Adr. Sc. Nat., Trieste, 1926, 29: 111, e . 

Switzerland; Zermatt (H. Kutter). 

For a description of this form, see the rderence above. 
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Myrmica schencM var. obscura Finzi 

AL schencki var. obscura Finzi, Boll. Soc. Adr. Sc. Nat., Trieste, 1926, 29: 111-112, 
5 9 

Venezia Gtiilia: Mt. Nanos, Mt. Castellaro; Hungary: M. Tatra. 
For a description of this form see the reference above. 

Myrmica schencki var. plana Karawajew 

il/. lobicornis var. plana Karawajew, Konowia, 1926, 5: 283-285, fig. 1, 8. 

M, schencki var. plajia Karawajew, Acad. Sc. Ukraine, 1929, IS: 208, 209, 8 • 

Worker (after Karawajew) : 

Head broad, the occipital margin more even than in M. sulcinodis. 
Scape surpassing the occipital margin; at the base almost evenly bent 
and with an acute, somewhat long, angle on the bend. Dorsal surface 
of the thorax quite lacking a clear mesoepinotal impression. Epinotal 
spines moderately long, thin, somewhat acute apically, situated at 
about 45 degrees from the basal surface. Petiolar node with a some- 
what rounded angle and a concavity on the anterior face, followed by a 
convexity basally. Postpetiole broadened posteriorly, somewhat 
broader than long, in profile the upper convexity is not equalled ven- 
trally. Sculpturing coarser than the type {M. lobicornis), on the 
dorsal surfaces of the head and thorax coarse lon^tudinal rugosities. 
Pe(hcel somewhat coarsdy wrinMed. Otherwise similar to the type 
(M. lobicornis). Color dark brown-ferruginous. 

Type Locality: Taurish Gouv. : New Askania (Spat and Dobrschansky) . 
“I think the var. plana must be placed with schencki E. for, although 
the frons of this variety is not as strongly narrowed as in the type, yet 
the outer borders of the frontal carinae are more strongly curved 
outwards.” 


Myrmica schencki var. salina Ruzsky 
M, scabrinodis var. salina Ruzsky, Formic. Imp. Rossici, 1905: 687, 9 9 cT. 

Worker (after Ruzsky and Emery): Length 4.7-5 mm. 

Frontal carinae much broadened in the form of lobes; lobe of scape 
less oblique than in scabrinodis, more than in lobicornis', surface between 
the reticulations on the sides of the head punctate but shining; middle 
part of the clypeus smooth, shining. Epinotal spines long, straight. 
Color somewhat dark. 

Female (after Ruzsky) : Length 5-6 mm. 

Similar to the worker but colored somewhat darker. Wings brown- 
ish on the basal half. 

Male (after Ruzsky and Emery) : 

Sculpturing of the head we^er than in the typical form, punctate- 
rugulose. Antennal scape thickened in the middle. Pilosity less 
dense, wings as in the female. Antennal scape lengthened as in the 
typical scahrinodis. 

Type Locality: Gouv. Orenburg: Tobolsk. 

Emery saw the type specimens and believed them a transition from 
the t 3 pical scabrinodis to schencki. 

According to Ruzsky this ant lives beside salt lakes in deep holes in 
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the earth. The nests have one or more openings surrounded by a little 
mound of soil and small dried-up pieces of grass. In Siberia, at Lake 
Gorki, he found a nest among dried bushes, the cavities goind deep into 
the earth. In the salt region of Tsara-Kul he found the nests in cavities 
in the soil among bushes {Saussurea amara). 

Myrmica schencM subsp. spatulata M. R. Smith 

Myrmica schencki spatulata Smith, Ann. Ent. Soc. Amer., 1930, 23: 566-7, figs. 

1-4, 8 9. 

Original Description, 

Worker: Length 4.3-4.6 mm. 

“Head, excluding mandibles, distinctly longer than broad, with 
rounded posterior border and posterior angles and convex sides. Eyes 
prominent, oval, convex, placed at a distance from the mandibles greater 
than their largest diameter. Mandibles well-developed, triangular, 
with 7 or 8 distinct teeth, the apical 3 the most strongly developed. 
Clypeus strongly convex; viewed laterally, it is decidedly protuberant. 
Frontal area triangular, impressed. Antennae 12-segmented; scapes 
robust, surpassing the posterior border of the head, each with a very 
large lobe at its base, which when viewed from above is very large and 
strikingly spatulate in outline; funiculus each with the last 3 distal seg- 
ments enlarged but scarcely forming a distinct antennal club. Thorax 
viewed laterally with a distinct pro-mesonotal suture, the mesoepinotal 
region strongly impressed dorsaUy, less so laterally, but not forming a 
distinct suture. Epinotal spines long and acute, directed backward 
and upward, the spines about as long as the face of the declivity of the 
epinotum. Petiole, viewed in lateral profile, with flattened superior 
surface which meets the anterior surface in an almost distinct right 
angle; below with a short, blimt, anteriorly projecting spine. Post- 
petiole viewed from the same profile as the petiole, wider dorso-ventrally 
than antero-posteriorly. Gaster from above oval, the apex with a 
distinct sting. 

“Mandibles, clypeus, frontal area, declivity of epinotum, append- 
ages and gaster shining; remainder of body subopaque. Mandibles 
coarsely and longitudinally striated; clypeus similarly sculptured. 
Head coarsely rugulose-reticulate with finely punctate interspaces. 
Thorax and petiole coarsely rugulose, the rugulae with a distinct 
longitudinal trend. 

“Pilosity yellow; coarse, suberect to erect, moderately abundant 
over aU parts of the body, more reclinate on the legs. Pubescence of 
the same color as the pflosity, closely appressed to the body and so 
sparse as not to obscure the surface. 

“Color highly variable in different specimens, in general, yellowish- 
brown to reddish-brown; appendages lighter, gaster black. The dor- 
sum of the head, thorax, petiole and postpetiole more or less irregularly 
infuscated and as a rule darker than the rest of the body except the 
gaster. 

Female: Length 5.5-6 mm. 

“Very similar to the worker in all respects but proportionally larger. 
The head bears three not very distinct ocelli, which are arranged in a 
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nearly equilateral triangle. The sculpturing of the body although 
similar to that of the worker is much coarser. On the thorax, especially 
the sides, the rugulae are regular, almost equidistant, and have a 
longitudinal trend. 

'Tilosity and pubescence hardly distinct from that of the worker. 

“Color much deeper than that of the worker; dark reddish-brown, 
with the infuscation on the dorsal surfaces of the body darker, thus 
giving the ant from above a blackish appearance. 

“Described from 6 workers and 4 dealated females, all of which were 
taken from, a nest in the soil in a low heavily-wooded area, subject to 
occasional inimdations, 5 miles west of Starksille, Mississippi. Cotype 
in the collections of the Department of Entomology of the Mississippi 
A. & M. College, the collection of Dr. W. M. Wheeler, and my 
collection.*’ 

This subspecies is known only from the type locality and from Rara- 
Avis in the same state and the males have not yet been described. 
Transitions between this subspecies and americana from Rockford, 
Illinois, and from Colorado are in Dr. Wheeler’s collection. 

Mynnica schencki var. starki Karawajew 

M, schmeki var. starki Karawajew, Acad. Sc. Ukraine, 1929, IS: 208, si; Zool. 

Ana., 1931, 29, s. 

Worker (after Karawajew) : 

Head coarsely and longitudinally sculptured, laterally and posteriorly 
coarsely reticulate, with sh^ly impressed basal sculpture, somewhat 
shining. Thorax coarsely, irregular, especially on the dorsal surface, 
longitudinal sculpturing. Petiole, from above, very coarsely and 
sharply wrinkled in which a longitudinal trend can scarcely be distin- 
guished; the postpetiole longitudinally and finely sculptured. 

Dark brown, thorax and pedicel barely reddish, appendages likewise 
reddish, hardly lighter than the thorax. 

Otherwise as in the type. 

Type Localities: Chibinic Mt. (Kolskij Peninsula), Border along, 
also tun(ka by, the Imandra Sea, 14, 22.VII.192S (V. Starck). Baikal 
Sea Region: Tanchoj-Mischicha, Listwcnitschnojc (W. Karawajew). 

“Apparently nearest the var. obscura Finzi.” 

Myrmica schencki var. subopaca Amoldi 

M, schencki vat. subopaca Amoldi, Folia Zool. et Hydrobiol. (Riga), 1934 

6(2): 172, s. 

A form from the U. S. S. R. unknown to me. 

Myrmica schencki subsp. tahoensis Wheeler 

Myrmica scabrinodis schencki var. tahoensis Wheeler, Proc. Amer. Acad. Arts and 

Sciences, 1917, 504, S 9 cf. 

Original Description: 

“Small; antennal scapes geniculately bent at the base and at the 
flexure with a small rounded lobe, appearing as an acute tooth when the 
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scape is seen from the side. Frontal area very distinct, triangular. 
Frontal carinae large, lobular. Epinotal spines slightly shorter th a-n 
the base of the epinotum, as long as their distance apart at the base, 
rather slender, distinctly curved downwards at their tips. Petiole in 
profile blunt and round^ above. 

‘‘Head, thorax and pedicel very coarsdy and in the main longi- 
tudinally rugose, the surface subopaque; frontal area opaque, finely and 
densely longitudinally rugulose; concavity of epinotum smooth and 
shining like the gaster. 

“Hairs rather long, abundant and suberect on the body and legs as 
in the typical schencki var. emeryana Forel. 

“Head and gaster black; mandibles, antennae, thorax petiole and 
post-petiole deep brownish red; legs slightly more yellowidi red. 

Female (dealated) : Length 4.5-5 mm. 

“Very similar to the worker; pronotum transversely, mesonotum 
and scutellum strongly, pleurae more feebly longitudinally rugose; 
petiole and postpetiole longitudinally rugose above, densely and ^ely 
punctate on the sides and below as in the worker. Color like that of the 
worker, except that the thoracic dorsum and some spots on the pleurae 
are black. 

Male: Length 3.5-4 mm. 

“Antennae very ^ort, the scapes especially, which are feebly bent 
at the base and no more than three times as long as broad and Sorter 
than the three basal funicular joints together; club 4-jointed. Frontal 
area large, distinct, triangular. (Sagittae of the genitalia with 21-23 
serrations; volsellae as illustrated). Sculpture and pilosity much as in 
the variety emeryana. Color dark brown; head black; mandibles, 
tarsi and articulations of legs brownish yellow; palpi whitish. Wings 
pale hyaline throughout, not infuscated at the base as in emeryana. 

“Described from numerous workers, several males and two females 
from several localities about Lake Tahoe (Tallac, Angora Lake, Glen 
Alpine Springs, Fallen Leaf Lake) (CaliEomia, July 24r-28, 1915). The 
colonies are small and nest under stones in shady places.'* 

Dr. Wheeler collected this handsome subspecies again on July 23, 
1917, at Alta Meadow south of Lake Tahoe, California. The antennal 
scape in the males of this collection varied in length to the equivalent of 
from 3“4 of the following joints together. 

Myrmica rugulosa Nylander 

M. rugulosa Nylander, Act. Soc. Sc. Fennicae, 1849, S: 32, 8 9 cf ; Finzi, Boll. Soc. 

Adr. Sc. Nat., Trieste, 1926, 1^9: 91-93, fig. 4; Starcke, De Levende Natuur, 

1927, 13, fig. 42. 

M, scabrinodis rugulosa Karawajew, Konowia, 1926, 6: 285; Kuznetzov-XJgamskij, 

Zool. Anz., 1929, 8S: 45. 

Worker (after Nylander, 1856) : Length 3.5-4.3 mm. 

Similar to the preceding {M, ruginodis) but smaller, more opaque, 
paler, frontal area indistinct. 

Female (after Nylander, 1856) : Len^ 5.5-6 mm. 

Similarly distinct from the preceding female, frontal area incon- 
spicuous, pedicel less rugose; epinotal spines as long as in the worker. 
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Pore wings 5 mm. long, from the base to the middle very lightly 
lutescent. 

Male (after Nylander, 1856): Length 4.5-5 mm. 

Similar to the male of M. scahrinodis, pilosity of the tibiae much 
shorter, decumbent; mandibles about 5-dentate; scape as long as the 
first three joints of the funiculus. 

Distribution: North and Middle Europe; Daghestan. 


Myrmica rugulosa subsp. caucasica Amoldi 

M. rugulosa subsp. caucasica Amoldi, Folia Zool. et. Hydrobiol. (Riga), 1934, 
6(2): 165, scf. 

A form from the II. S. S. R. unknown to me. 


Myrmica rugulosa subsp. constricta Karawajew 

M. rugulosa var. constricta Karawajew, Travaux Syst. et faun., Ukrainian Acad. 
Sci., Kiev, 1934, p. 74. 

M. rugulosa var. minuta Karawajew, Acad Sc. Ukraine, 1929, IS: 204, s cT, (nec 
M. laevinodis var. minuta Ruzsky, Formic. Imp. Rossici, 1905: 670, a)* 

Worker (after Karawajew) : Length 3-3.5 mm. 

Frons as in the var. ruguloso-scabrinodis Karawajew, sculpturing 
weaker than in the t3^e, color lighter and more even, the gaster hardly 
darker than the rest of the body. 

Male (after Karawajew) : Length 4 mm. 

Scape as long as the three following joints together; these latter of a 
length comparative with those of the var. rugidoso-scabrinodis. Length 
of the fore wings : 4 mm. 

Type Localities: Kiev region, on both sides of the Dneiper, pine 
forest behind Nikolskaja Slobodka, l.VIII. 1919 (W. Karawajew). 

These came from a hilly region; the nest, without a mound, was under 
coarse grass in sandy ground. About the entrance were arranged bits 
of reeds and grass stems in oblique positions. Upon digging up the 
colony and transferring it to an artificial nest he found two queens 
which were lost in the intervening years. 

Similarly in North Dakota I found M, sabtdeti subsp. americana 
surrounding the nest opening with a collar of grass particles. 


Myrmica rugulosa var. hellenica Forel 
M. scabrinodis rugulosa var. hellenica Forel, Rev. Suisse Zool., 1913, SI: 431, 8 9 . 
Worker (after Forel) : Length 3-6 mm. 

Frontal area completely and densely striate as in sidcinodis Nyl. but 
the size and general aspect are those of rugulosa, likewise the form of 
the scape. 

Female (after Ford) : Length 4r-5 mm. 

Same differences as in the worker. 

Type Localities: Greece: Patras, Corfou. 
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Mymiica rugulosa subsp. limanica Amoldi 

M. rugulosa subsp. limanica Amoldi, Folia Zool. et Hydrobiol. (Riga), 1934, 6(2): 
162, 8 $ cf. 

A form from the U. S. S. R. tinknown to me. 

Myrmica rugulosa limaruca var. chersonensis Amoldi 

M. rugulosa limanica nat. chersonetisis Amoldi, Folia Zool. et Hydrobiol. (Riga), 
1934, 6(2): 164, b cf . 

A form from the U. S. S. R. unknown to me. 

Myrmica rugulosa limanica var. strandi Amoldi 

M, rugulosa limanica nat. strandi Amoldi, Folia Zool. et Hydrobiol. (Riga), 1934, 
6(2): 164, 9. 

A form from the U. S. S. R. unknown to me. 

Myrmica rugulosa var. slobodensis Karawajew 
M, rugulosa var. slobodensis Karawajew, Travaux Inst. Zool. Biol., Kiev, 1936. 

A form from the XJ. S. S. R. unknown to me. 


Myrmica rugulosa subsp. ruginodiformis Karawajew 

M. rugulosa var. ruginodiformis Karawajew’, Acad. Sc. Ukraine, 1929, 13: 204-205, 
9 9 cf. 

Worker (after Karawajew) : Length 3.5-4 mm. 

Epinotal spines clearly shorter than in the type. The clypeus, in 
many examples, strongly triangular, the apex, however, being rounded. 
Head and gaster dark brown. 

Female (after Karawajew) : Length 5-5.5, mm. 

Color as in the worker, except that on two of the examples the mid- 
dle of the posterior half of the mesonotal scutum and the scutellum 
are reddish yellow. In the other specimens these areas are prolonged 
anteriorly and appear as three dark stripes. Fore wings 5.5 mm. long. 
Otherwise as in the worker. 

Male (after Karawajew) : Length 4.5-5 mm. 

Scape somewhat longer than the 5 following se^ents together. 
Epinotum with weak, blunt gibbosities. Petiole conic, with rounded 
node. 

Sculpturing comparatively fine and somewhat irregular, the pedicel 
dorsally smooQi and shining, the sides finely and longitudinally striate. 
Dark brown, the antennae and legs somewhat lighter, the mandibles 
yellowish. Fore wings 4.5 mm. long. 

Type Locality: Karkara, east of Issyk-kul, upper course of “Ae 
Kegeni River, 1,950 meters, 16. VIII. 1925. (N. Kuznetzov-Ugamskij). 
Taken on a mountain steppe among Festuca. 

The male of this form has so much longer antennal scapes (equal to 
the 5 following segments instead of 3), that it may belong to another 
species. 
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Mymica rugulosa var. n^losa-scabrinodis Kaxawajew 

M. rugulosa var. rugulosa-scabrinodis Karawajew, Acad. Sc. Ukraine, 1929, IS: 205, 
206, fig. 1, 8 &. 

Worker (after Karawajew) : 

Differing from the type in that the frontal carinae are somewhat 
divergent and at the apices somewhat thicker. 

Male (after Karawajew) : Length 4.5-5 mm. 

Scape as in the type, as long as the 3 following segmmts together. 
The 1st segrnent (of the funiculus), on the outside, is quite as long as 
the 2nd, winch is much thinner, the 3rd is two-thirds as long as the 
2nd. Anterior division of the mesonotum between the Ma 3 ^n furrow 
is smooth and shining, lateral divisions finely striate longitudinally, the 
scuteUum coarsely striate longitudinally, the postpetiole almost entirely 
smooth and shining. 

“I think this is the form which Ruzsky (1905) regarded as the typical 
form from the Caucasus.” 

Type Localities: Caucasus: Mzymta River, Tshcmomorskij Kreis, 
10.IX.1910, 8 Sand 1 winged cf (Satunin); Georgijevski-Osetinskij 

Aul, Kuban Region, 28. VII. 1903, S 8 and 2 c? (Koznakov and 
Dieterich); Jailatsch-Chaman-Tshaj, 6,000 feet, Betsho, Tshaba, 
Svanetien, Shusha, Gouv. Jdisavetpol; Sotshi, T^emomorskij Kreis; 
Armenia; Goktsha, Sevan peninsula. 
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MORPHOLOGY, HABITS, AND SYSTEMATIC POSITION 
OF ALLEPEIRA LEMNISCATA (WALCKENAER) 

(Araneida: Argiopidae, AUepeirinae) 

HARRIET EXLINE, 1 
Rolla, Missouri 

AUepeira lemniscata (Walckenaer), a spider of the Southern United 
States and Cuba, builds a domed orb-web that is unique among the 
Argiopidae. It differs from other members of the family in various 
habits, and morphologically is not closely related to other argiopid 
genera. 

The history of the species reflects the uncertainty regarding its 
systematic position. Described under Linyphia Latreille (Walckenaer, 
1842; Hentz, 1850) , it later was referred to Epeira Walckenaer (McCook, 
1878) and to Argiope Andouin (Marx, 1890). It is the genotype of 
Hentzia McCook (1889) (preoccupied by Marx, 1883), and of the 
substitute name AUepeira Banks (1932). The genus was compared 
with Leucauge White by McCook (1889) and others, both genera having 
been placed in the Metinae. Marx (1890) placed the species in Argiope 
and the subfamily Argiopinae, Simon (1895) and Petrunkevitch (1928) 
in the Araneinae. Currently Banks (1932) and Bryant (1940) have 
referred both AUepeira and Leucauge to the Tetragnathinae. 

The present study is an outgrowth of field observations of AUepeira 
lemniscata in the vicinity of Austin, Texas, and of efforts to find a 
satisfactory systematic position for that species. The following are 
its main contributions: 

(1) Previous observations of the habits of A. lemniscata have been 
verified, and some new observations added. 

(2) Morphological results include: 

a) Description in detail and illustration of the external mor- 
phology. 

b) Description in detail and illustration of male and female 
genitalia, suggesting the generic and subfamily si^ificance 
of their characters as a basis for revisionary studies of the 
Argiopidae. 

^Mrs. Don L. Frizzell, formerly guest research worker, Department of 
Zoology, The University of Texas. 
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c) Detailed description of the spination of the legs, with a 
variation study of spines of the first leg based on 12 speci- 
mens, indicating a need for caution in the taxonomic applica- 
tion of this character. 

(3) A new subfamily Allepeirinae is proposed, to stand between the 
Metinae and Argiopinae in the family Argiopidae. 

Acknowledgments. — I am indebted to Elizabeth B. Bryant for the 
loan of Cuban material from the Museum of Comparative Zoolo^, 
Harvard University, and for literature; to Allan F. Archer for biblio- 
graphic references; to Sarah B. Martin for assistance with the drawings 
and help in making field observations ; and to the Department of Zoology, 
The University of Texas, for laboratory and library facilities. 

Genus Allepeira Banks 

Hentzia McCook, 1889, American Spiders, 2, p. 244. F. 0. P. Cambridge, 1904, 

Biol. Centr. Amer., Arachnida, 2, p. 523. (Not Hentzia Marx, 1883.) 

Allepeira Banks, 1932, in Banks, Newport, and Bird, Umv. Oklahoma Publ., Biol. 

Survey, 4 (1): 23, 

Genotype, — Epeira basilica McCook, = Alleperia lemniscata (Walck- 
enaer) (by substitution). 

Diagnosis. — ^Posterior eye-row almost straight, slightly proctirved, 
with eyes equidistant; median eye area almost square; anterior median 
eyes father from each other than from lateral eyes. Chelicera normal, 
with boss (sometimes inconspicuous). Maxilla almost as broad as long; 
lip broader than long. Legs long with metatarsi appreciably longer 
than tibiae, and tarsi longer than patellae; with numerous long, slender 
spines. Trichobothria present in two rows on basal half of each tibia, 
one on each metatarsus, none on femora. Abdomen elongate, cylin- 
drical; female with anterior dorsal humps; posterior tip of abdomen 
produced slightly above and behind spinnerets. Chitin over book- 
lungs only shghtly furrowed. Colulus large. No sexual dimorphism 
in size and pattern, and male without specialized apophyses or spines. 
External genitalia complex. 

The genus contains at present only A. lemniscata and A. trivittata 
(0. P. Cambridge) (1890, as Argiope). 

Comparisons. — ^The body shape is somewhat similar to that of some 
of the larger species of Linyphia, although the abdomen is thicker at 
the posterior end and the legs bear many more spines. It also is some- 
what similar to Leucauge and Argiope. 

The position and spacing of the eyes are like those in Leucauge and 
the Metinae. In the Argiopinae, the posterior row of eyes is greatly 
procurved, rather than straight. The Tetragnathinae, as typified by 
Tetragnatha, have widely separated lateral eyes. In the Araneinae, 
the median eyes are mudi closer to each other than to the lateral eyes. 

The chelicerae, maxillae, and lip are most nearly like those of the 
Argiopinae. The boss on the chelicera is not as distinct as in the 
Araneinae, but more pronounced than in the Metinae. The maxillae 
are not elongate nor enlarged distally as in Tetragnatha and Leucauge. 

The proportions of the leg segments are the same as those of Argiope, 
unlike those of the Araneinae and Metinae. The spines are long and 
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slender, not stout as in the Araneinae. The absence of femoral tricho- 
bothria dissociates Allepeira from Leucauge and the Tetragnathinae. 

The morphological significance of the furrows in the chitin, covering 
the book-lungs in most argiopid spiders, is not clear. They are absent 
in the Tetragnathinae, vestigial in Leticauge and the Metinae, well 
developed in the Argiopinae, and conspicuous in most of the Araneinae. 
In Allepeira a slight furrowing is developed. 

The male and female of Allepeira are similar in shape, size, color, 
and pattern. ^ The female is slightly larger and bears abdominal humps 
that are lacking in the male. Argiopids are not particularly consistent 
in degree of sexual dimorphism, but marked differences are usual. 
Size cfifferences in the Tetragnathinae are not great, but the armature 
of the male chelicerae is often greater than in the female. Dimorphism 
in size is considerable in some species of Leucauge. In the male of Meta 
curtisi (McCook), the chelicerae are enlarged. The male and female of 
Argiope differ greatly in size, and the shape of the abdomen is different 
in the two sexes. Most male Araneinae bear specialized apophyses, 
spines, or both on the legs, and in many species the male is much the 
smaller. 

The male palp of Allepeira is comparable to that of the Argiopinae 
and Araneinae rather than of the Tetragnathinae or Metinae. The 
patella and tibia are short segments, the former bearing a long, bristle- 
like spine. The parac3mbium is vestigial, reduced to an immovable 
basal hook on the cymhivim. (See figures 9-11.) 

The genitalia of the female more closely ally the genus to Argiope 
than to Meta, Leucaup, or Aranea; Tetragnatha has no external genitalia. 
In Allepeira the genitalia are more highly specialized than in Meta or 
Leucauge, less so than in Aranea. The atriolum (see fig. 7) is arched and 
highly chitinized, but not produced posteriorly into an epigjmum.® 
Internally there is a flattened, lightly chitinized bursa, homologous to 
the heavily chitinized bursa of Argiope. The spermathecae are more 
complex than in Argiope, and are double. 

Allepeira lemniscata (Walckenaer) 

Linyphia lemniscata Walckenaer, 1842, Hist. Nat. Ins. Apt., 2, p. 263. 

Linyphia confer ta Hentz, 1850, Boston Soc. Nat. Hist., Jour., 6: 30, pi. 4, fig. 7; 
1875, Boston Soc. Nat. Hist., Occasional Papers, 2, p. 135, pi. 16, fig. 7, pi. 19, 
fig. 115 (reprint of 1850 figures). 

Epeira basilica McCook, 1878, Acad. Nat. Sci. Philadelphia, Proc., pp. 124-134, 
figs. 1-3. 

Argiope basilica (McCook). Marx, 1890, U. S. Nat. Mus., Proc., 12: 541. 

Hentzia basilica (McCook). McCook, 1889, American Spiders, 1, pp. 164-165, 
168^171 (text-figures); 1893, American Spiders, 3, p. 244, pi. 14, fig. 2, pi. 23, 
fig. 8. F. O. P. Cambridge, 1904, Biol. Centr. Amer., Arachnida, 2, p. 623. 
Petrunkevitch, 1911, Amer. Mus. Nat. Hist., Bull., 29: 349-350. Comstock, 
1913, Spider Book, pp. 416-418, fig. 430 [1940, revised ed., to. 430-432, fig. 430]. 
Petrunkevitch, 1928, Conn. Acad. Arts and Sci., Trans., 138. 

Cyrtopkora basilica (McCook). Simon, 1895, Hist. Nat. Araign., 1 (4), p. 771. 
Allepeira basilica (McCook). Banks, Newport, and Bird, 1932, Univ. Oklahoma 
Publ,, Biol. Survey 4 (1), p. 23. Bryant, 1940, Mus. Comp. Zool., Bull., 
86 (7): 358. 

The atriolum of Argiope is considerably produced posteriorly in a sca]pe-like 
epigynum, and is highly chitinized throughout. Figures of Allepeira tnvittata 
(O. P. Cambridge) (1890, pi. 4, figs. 6c, 6d, as Argiope; F. O. P. Cambridge, 1902, 
pi. 51, figs. 13, 13a, as Hentzia) show the epigynum of that species produced as 
in Argiope. 



312 


Annals Entomological Society of America [Vol XLI, 


AUepeira coujerta (Hentz) Archer, 1940, Geol Survey Alabama, Alabama Mus. 

Nat Hist , Mus Paper 14, p 24, 1941, ibid , 18, pp 11-12 
AUepeira lemniscata (Walckenaer) Chamberlin and Ivie, 1944, Univ of Utah, 

Bull , 35 (9): 93-94 

Type — The type specimen of Linyphia lemniscata Walckenaer 
presumably was not preserved It is illustrated by number 25 of 
Abbot’s unpublished drawings (Kensington Museum of Natural History, 
London), which has been examined by Chamberlin (Chamberlin and 
Ivie, 1944). 

Type locality . — “Burke County” (now part of Screven County), 
Georgia. 

Range . — Dense populations of AUepeira lemniscata occur in scattered 
localities throughout the Southern States, Texas, Oklahoma, Colorado, 
and Cuba. 


DESCRIPTIONS 

Female . — Total length, 8 73 mm (mature females from Austin vary 
from 6 5 to 8.8 mm,; females from Cuba, 8 1 mm.); length of carapace, 
3.06 mm.; width of carapace, 2.25 mm.; height of carapace, 1 08 mm. 

Color of living spiders considerably brighter than when preserved 
in alcohol. Living specimens: cephalothorax bright yellow with a 
narrow, median, black, longitudinal band, sides black. Legs pale 
green, almost transparent, grading to reddish brown; with many spines; 
clothed with short, black and white hairs; femora with narrow, black, 
dorsal stripe. Abdomen dorsally figured with a wide, irregular folium 
from base to tip, outlined in white; folium brilliantly colored anteriorly 
with red, yellow, black, and white, posteriorly with red and tan, be- 
coming black toward tip. Sides with three green and black, irregular, 
longitudinal stripes, separated by white bands. Sternum black, with 
a broad, irregular, median, yellow stripe. A^enter of abdomen marked 
with a broad, median, black stripe, inclosing yellow patches, and 
outlined in white and yellow. In alcohol, nearly all the colors lose 
brightness, and the green and red become gray 

Carapace broad in thoracic part, narrowed just behind eyes, flat 
with a pit-like thoracic groove and shallow cephalic grooves. Head 
region with nearly parallel sides and quite rounded in front. 

Eyes similar in color, anterior medians largest Anterior row 
recurved, posterior row almost straight, very slightly procurved. All 
eyes except anterior medians ringed with black. Measurements of 
eyes: Diameter of A.M.E., 0.20 mm.; P.M.E , 014 mm.; A.L.E., 

O. 11 mm ; P.L.E., 0.16 mm. Distance between A.M.E., 0.15 mm.; 

P. M.E. , 0.16 mm.; P.M.E. to A.M.E., 0.16 mm.; A.M.E. to A.L.E., 


EXPLANATION OF PLATE I 

Figs 1-8. AUepeira lemniscata (Walckenaer). Female, Onion Creek, Travis 
Co , Texas. Pig. 1. Lateral view of body, X 7.5 Fig. 2. Stnng of egg-sacs, 
X 1 Fig. 3 .^tenor part of carapace, showing eyes, X 23. Fig 4 Maxillae, 
lip, and sternum, X 20. Fig. 5. ^innerets, colulus, and anal tubercle, X 20. 
Fig. 6. Chelicerae, X 30, Fig 7. Female genitalia, ventral vdew, X 60 ATR, 
atriolum. Fig. 8. Female genitalia, postero-ventral view, X 60. ATR, 
atnolum; AT, atrium; AW, anterior atrial wall, P, parmula. 



Allepeiia lemniscata 
Harriet E\line 



Pl\te I 
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0.12 mm.; P.M.E. to P.L.E., 0.14 mm. Lateral eyes not touching but 
very close together. Clypeus, 0.06 mm. high, receding. 

Chelicera robust at base, slightly geniculate at base, with a fairly 
well developed boss; boss much more conspicuous in some specimens 
than others, usually similar in color to rest of chelicera. Fang groove 
with 4 teeth on anterior margin, one on posterior margin. ^ Maxillae 
short, almost meeting over lip, median edges scopulate. Lip broader 
than long, strongly rebordered. Sternum cordate, lateral edges smooth, 
ending posteriorly in blunt point in front of hind coxae. 

Pdp long, spiny, ending in a long claw armed with a comb of five 
teeth. 

Legs 1, 2, 4, 3, clothed with longitudinal patches of short, fine hair, 
and armed with nximerous long, slender spines that stand at a 60 degree 
angle with segments (for enumeration of spines see page 318). Tricho- 
bothria on tibiae short, irregularly arranged in two rows on basal half 
of segment; one on each metatarsus. Three claws, upper two longer 
than third (when removed and measured; about equal in length as seen 
on tip of tarsus) ; two pairs of auxiliary claws. Upper claws armed with 

TABLE I 

Female. Leg Measurements in Millimeters 



Femur 

Patella-Tibia 

Metatarsus 

Tarsus 

Total 

Palp 

0.82 

0.36 0,46 



2.73 

1 

3.64 

3.68 

3.4i 


11.96 

2 

3.37 

3.28 

3.09 


10.87 

3 

2,18 

2,00 

1.73 


6.82 

4 

3.00 

3.19 

3.09 


10.33 


a heavy comb of 5 to 8 teeth, closely graded from basal (smallest) to 
distal (longest). Third claw unarmed except for basal nodule; quite 
geniculate. No tarsal drum. 

Analysis of leg measurements shows the combined length of tarsus 
and metatarsus to be appreciably longer, on all legs, than the combined 
length of patella and tibia. 

Abdomen elongate, cylindrical, with a pair of small, anterior, 
dorsal humps, which are sometimes inconspicuous, especially on older 
individuals; posterior tip of abdomen elevated and slightly prolonged 
beyond and behind spinnerets. Area of bookdungs smooth, with two 
to three inconspicuous furrowsL Only a few structures of the genitalia 
are visible from the ventral surface (figs. 7, 8). Tracheal spiracle 
directly anterior to colulus. Colulus large and conspicuous. Six 
spinnerets close together; anterior pair a little the heaviest, median 
pair very slender, posterior pair slightly longest. Anterior and posterior 
spinnerets bear small terminal joints. Anal tubercle directly behind 
spinnerets. 

Total length, 5.70 mm. (hypotype male about average for 
the Austin population, where males vary from about 5 to 6.5 mjn. in 
length; a male from Cuba is 8.1 mm. long); length of carapace, 2,63 
mm.; width of carapace, 1.91 mm.; height of carapace, 0.55 mm. 
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Color, pattern, and general shape as in female; head part a little 
narrower and more rounded in front; without humps on abdomen; 
legs longer in proportion to length of body. 

Eyes as in female, but laterds a little farther apart. Diameter of 
A.M.E., 0.18 mm.; P.M.E., 0.16 mm.; A.L.E., 0.10 mm.; P.L.E., 0.14 
mm. Distance between A.M.E., 0.12 mm.; P.M.E., 0.14 mm.; A.M.E. 
and P.M.E., 0.18 mm.; A.M.E. and A.L.E., 0.09 mm.; A.L.E. and 
P.L.E., 0.03 mm.; P.M.E. and P.L.E., 0.14 mm. Clypeus, 0.06 mm. 
high. 

Chelicerae, maxillae, lip, and sternum as in female. 

Palp short; femur somewhat curved, without true spines; patella 
with an inconspicuous basal spine, and a long, distal, dorsal, bristle-like 
spine; tibia almost triangular in cross-section, without spines; cymbium 
with several long, spine-like bristles, and a basal hooked apophysis 
(vestigial paracymbium). (See figs. 9-“ll for details of bulb.) 

Legs with long, slender spines as in female (see detailed account of 
spines) ; claws and trichobothria as in female; color as in female. Legs 

TABLE II 

Male. Length of Legs in Millimeters 



Femur 

Patella-Tibia 

Metatarsus 

Tarsus 

Total 

Palp 

0.64 

0.36 0.23 




1 

4.05 

4.37 




2 

3.82 

3,91 




3 

2,45 

2.09 




4 

3.73 

3.46 

3.64 


ml 


of male longer in proportion to length of cephalothorax (about 5 to 1), 
than in the female (almost 4 to 1). 

Abdomen has same pattern as on female, slightly more slender and 
lacking humps on anterior part of dorsum; book-lungs, tracheal spiracle, 
colulus, and wSpinncrets similar. 

GENITALIA OF ALLEPEIRA LEMNISCATA 

Structures of the secondary sexual organs are homologized as closely 
as possible with those of Epeira dumetorum Hahn (Comstock, 1910, as 
Aranea ocellata (Simon) ), A galena naevia (Walckenaer) (Petrunkevitch, 
1925), and species of Linyphia Latreille (Blauvelt, 1936). 

In general the terminology of Comstock, Petrunkevitch, and Blauvelt 
has been used. The term ‘"epigynum” is applied to the female organs 
by most arachnologists. As Petrunkevitch (1925, p. 564) pointed out, 
however, *'epig 3 nium” correctly has a far more restrict^ meaning. 
He used ‘'external reproductive organs of the female” which is cumber- 
some and misleading, inasmuch as most of the organs are internal. 
“Female genitalia,” Although a v^ general term, has the advantage 
of being intelligible to zoologists. It applies to all spiders, whether or 
not there are externally visible parts. In current descriptions of female 
spiders, far too much emphasis has been placed on the appearance of 
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the externally visible genitalia, which changes with age, amount of 
chitinization, and, often, exudation. The terms ‘‘seminal receptacle’' 
and “spermetheca,” usually regarded as synonymous, are used here for 
the analogous structures in male and female respectively. 

Female , — The female genitalia are quite highly developed. The 
atriolum (figs. 7, 8, 12) is black or deep brown, and heavily chitinized, 
protruding ventrally. The atrium (fig. S) is postero-ventral ; the 
atrio-bursal openings are lateral; the high triangular anterior wall of 
the atrium is slightly chitinized and glabrous. Posterior to the atrial 
wall is a small, lightly chitinized lip, which appears to be homologous 
with the parmula of Linyphia. Internally, the structures of the right 
and left halves of the genitalia are completely separate. The openings 
on each side of the atrium lead into a flat, membranous bursa which 
extends antero-dorsally, ending in a blind pouch; medially the bursa 
connects by a slit-like opening into the heavily chitinized spermatheca. 
Each spermatheca is a compound structure of two dumb-bell shaped 
parts with a common canal, lying almost at right angles to one another. 
Near their union and the opening from the bursa, the fertilization duct 
drains the dorsal lobe of the spermatheca laterally, and runs dorsally 
to the ventral wall of the vagina. (See figs. 12, 13.) 

Male . — ^The palp is short, with very short patella and tibia; the 
bulb of the cymbium is large (fig. 9). The cymbium is spoon-shaped, 
covered on its dorsal surface with spine-like bristles. Ventrally it is 
hollow, containing the structures of the bulb. The bulb is attached 
to the alveolus of the cymbium by a large, basal haematodocha, followed 
by a flattened sclerite (the subtegulum), which incloses and protects 
the seminal receptacle (fig. 10). The latter connects directly with the 
median division of the bulb by a seminal duct with chitinous walls. 
No median haematodocha is present. The median division consists 
of a large, cone-shaped, highly chitinized tegulum, the largest sclerite 
of the bulb; within it, the seminal duct makes one and one-half large, 
irregular spirals; laterally, the tegulum bears a blunt, unarticulated 
process, homologous to the median apophysis. Between the tegulum 
and the apical division of the bulb, apparently is a small, distal haema- 
todocha, and a small finger-like conductor. The conductor is not highly 
chitinized, and is difficiflt to see in most positions, being hidden by the 
tegulum below and the apical division above. The seminal duct passes 
from the tegulum to the apical division, surrounded by a membranous 


EXPLANATION OF PLATE II 

Figs. 9-11. Allepeira lemniscata (Walckenaer) . Male, Onion Creek, Travis 
Co., Texas. Fig. 9. Right palp, ventral view, X 50. PC, paracymbium; C, 
ST, subtegulum; TG, tegulxim; V, ventral arm of terminal apophysis; 
D, dorsal arm of terminal apophysis. Fig. 10. Right palp {expanded), prolateral 
view, X 25. T, tibia; PA, patella; H, basal haematodocha ; ST, subtegulum; 
TG, tegulum; M, median apophysis; CN, conductor; E, embolus; A, terminal 
apophysis. Fig. 11. Right palp {expanded), ventral view, X 20. 

Females, Onion Creek, Travis Co., Texas, genitalia {cleared), 
X ,60. Fig. 12, Dorsal view. ATR, outline of atriolum; B, bursa; S, spermatheca; 
F , fertilization duct; AA, anterior wall of atrium and parmula. Fig. 13. Postero- 
dorsal view. 
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or lightly chitmized sheath. The apical division consists of this sheath, 
the chitinons embolus, and the terminal apophysis The embolus 
surrounds, or forms the wall of, the seminal duct as it emerges freely 
from the sheath and the terminal apophysis The terminal apophysis 
arises as an anterior chitinization of the sheath, and lies across the 
entire anterior portion of the bulb. A short distance from its point 
of ori^n, the terminal apophysis divides into two processes, the larger 
posterior arm, and a ventral membranous arm. The posterior arm of 
the terminal apophysis is large, somewhat spoon-shaped, heavily 
chitinized, and bears a large tooth on its anterior edge. Where the 
two arms of the termmal apophysis separate, the embolus emerges from 
the sheath, lying free in a ventral groove along the anterior margin of 
the dorsal arm, and is somewhat covered by the ventral arm 

In mating, the posterior arm of the terminal apophysis probably 
is inserted up to its tooth into the bursal cavity of the female, accom- 
pan 3 dng the embolus. The anterior tooth engages the edge of the atrio- 
lum, preventing the chitinous posterior arm from puncturing the 
membranous bursa. In Argiope aurantia (Lucas), the entire terminal 
apophysis has been observed to be inserted into the bursa. In the 
latter case, however, the bursa is very large and heavily chitinized. 

ANALYSIS OF LEG SPINATION 

Spination of the legs has long been used as a generic and specific 
character, especially in the Lycosidae, Clubionidae, and Salticidae. 
In general, only the ventral spines on the tibia and metatarsus of leg 1 
have been used, although dorsal, prolateral, and retrolateral spines 
usually are present. Seldom have the leg spines been enumerated 
completely, nor has their variability been established 

Leg spines are subject to considerable variation within a species, 
comparable to the appreciable variability in number of teeth bordering 
the furrow of the chelicera— which also has been employed uncritically 
as a systematic character. Differentiating spines, bristles, and hairs 
also presents a problem in discrimination. Spines well developed in 
one individual may be very small on another, or replaced by bristles. 
Frequently one cannot distinguish long, slender spines from stout 
bristles, as in ^4. lemniscata. Some systematists might consider the 
ventral armature of the femora as bristles, whereas in this study they 
are regarded as spines. 

The spines of the legs of Allepeira lemniscata are as follows: 

Spines of female hy polype , — ^Leg 1. Femur, dorsal, 4 (short, bristle- 
like); prolateral, 3 (short); retrolateral, 4 (short); ventral, 5 pairs plus 
2 proximal (in series on posterior side) and 2 interspersed posteriorly 
among pairs (all long, bristle-like). Patella: dorsal, 2 (1 distal); pro- 
lateral, 1; retrolateral, 1. Tibia: dorsal, 3; prolateral, 2; retrolateral, 
3; ventral, 4 pairs. Metatarsus: dorsal, 2; prolateral, 3; retrolateral, 2; 
ventral, 2 pairs plus 2. 


EXPLANATION OF PLATE III 

Pig. 14. /ewiwwcato (Walckenaer). Web of female. Onion Creek, 

Travis Co., Texas; July, 1947. About one-third natural size. 
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Leg 2. — Femur: dorsal, 4 (short); prolatcral, 3; retrolateral, 4 
(small); ventral, 6 pairs (bristle-like). Patella: dorsal, 2 (1 distal); 
prolateral, 1 ; retrolateral, 1. Tibia: dorsal, 3; prolatcral, 3; retrolateral 
3; ventral, 3 pairs. Metatarsus: dorsal, 3; prolatcral, I (basal); retro- 
lateral, 2; ventral, 4 pairs (staggered). 

Leg 3. — Femur: dorsal, 3 (weak) ; prolateral, 1 (distal) ; retrolateral, 3 
(very weak); ventral, 4 anterior (sinuous, bristle-like, long) and 3 
posterior (very weak, bristle-like). Patella: dorsal, 2; prolateral, 1. 
Tibia: dorsal, 2; prolateral, 1; retrolateral, 1 pair (basal) and 1 ; \Tntral, 

2 pairs. Metatarsus: dorsal, 3; prolateral, 1 (basal); retrolateral, 2; 
ventral, 3. 

Leg 4. — Femur: dorsal, 4 (weak); prolateral, 1 (distal); retrolateral, 
1 (distal); ventral, 1 (basal, bristle-like). Patella: dorsal, 2; pro- 
lateral, 1. Tibia: dorsal, 2; prolateral, 1; retrolateral, 2; ventral, 

1 pair (basal) and 1. Metatarsus: dorsal, 2; prolateral, 3; retrolateral, 
4; ventral, 1 pair and 1. 

Spines of male hypotype . — Leg 1. — ^Femur: dorsal, 4; prolatcral, 4; 
retrolateral, 4; ventral, roughly 5 pairs plus 1 (posterior, bristle-like). 
Patella: dorsal, 2 (1 distal); prolateral, 2 (1 basal); retrolateral, 1. 
Tibia: dorsal, 3; prolateral, 5; retrolateral, 4; ventral, 3 pairs plus 1. 
Metatarsus: dorsal, 2; prolateral, 2; retrolateral, 2; ventral, 3 pairs. 

Leg. 2. — Femur: dorsal, 3; prolateral, 3 (small); retrolateral, 2; 
ventral, 5 pairs (bristle-like). Patella: dorsal, 2; prolateral, 1; retro- 
lateral, 1. Tibia: dorsal, 3; prolateral, 3; retrolateral, 3; \’’entral, 

3 pairs. Metatarsus: dorsal, 2; prolateral, 2; retrolateral, 2; ventral 
3 pairs (staggered). 

Leg 3. — Femur: dorsal, 3; prolateral, 3; retrolateral, 3; ventral, 

2 posterior, 1 anterior. Patella: dorsal, 2; prolateral, 1; retrolateral, 
1. Tibia: dorsal, 2; prolateral, 3; retrolateral, 2; ventral, 2 pairs. 
Metatarsus: dorsal, 3; prolateral, 3; retrolateral, 2; ventral, 2 pairs. 

Leg 4. — Femur: dorsal, 5; prolateral, 3 (small); retrolateral, 0; 
ventral, 6 (all posterior). Patella: dorsal, 2; prolateral, 1; retrolateral, 
1. Tibia: dorsal, 3; prolateral, 3; retrolateral, 3; ventral, 2 pairs. 
Metatarsus: dorsal, 2; prolateral, 4; retrolateral, 3; ventral, 3 ])lus 
about 4 (small, in scries distally). 

Tabic III shows (1) no consistent difTerence in spination between 
males and females, (2) a considerable variation between individuals, 
and (3) no greater variation between the specimens from Cuba and 
those from Texas, than the latter do from one another, except in the 
possession of one extra dorsal spine on metatarsus 1. The demonstrated 
variability in spination of leg 1 indicates strongly the need for caution 
in using that character as a means of separating genera and species. 

HABITS OF ALLEPEIRA LEMNISCATA 

McCook (1878) described the web of Allepeira lemniscaia (as Epeira 
basilica), and emphasized its dissimilarity to those of other argiopids 
and its apparent similarity to webs of certain linyphiids. He compared 
the web structure with that of argiopids which build ty])ical orb-webs 
with subsidiary irregular structures, namely, Leucaiige venusta (Walck- 
enaer) (as Epeira Iiortorum Hcnlz) amd Aranea pegnia (Walckeniier) 
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(as Epeira glohosa Keyserling). Later (1889-1893), he added Marx's 
notes on the building of the web, and described the egg-sac. 

The web of ^4. lemniscata is made of very fine silk and is conspicuous 
only in sunlight, when the regularity of the orb structure is emphasized 

TABLE TIT 


Spines of Lecj 1 on 12 Specimens of A. lemniscata 
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by the iridescence of the fabric. It is essentially horizontal, exceedingly 
closely woven, and drawn into a dome by an irregular mass of threads 
above and below. The dome is about 20 cm. in diameter, and the mass 
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of attaching threads above the dome is higher than the diameter of the 
orb. The irregular mass below the orb is usually shorter than the dia- 
meter. McCook described a “curtain” or web-platform beneath the 
domed web, which was not found in the webs examined during the 
present study. 

Marx (in McCook, 1889) observed that the orb-web is constructed 
first as a horizontal, flat, argiopid orb. The periphery then is drawn 
downward by many attachments, connecting the edge with shrubbery 
below, forming the lower mass of irregular threads. The upper side 
of the orb is elevated next, the central part being pulled upward by long 
threads from the upper surface to the shrubbery above. The completed 
orb is a perfectly domed structure. 

Observations on the structure of the orb-web are difiicult to make 
because the silk is very fine and the web itself is closely woven. McCook 
estimated that there are approximately twenty radii. The present 
study, however, diows that there are two hundred or more, both from 
observation and by computation. 

The center of the orb is rather consistent in pattern for most Mgiopid 
species, and is often strengthened by special threads of heavier silk. 
It is remarkably inconspicuous in webs of A. lemniscata, however, and 
is not always the same. The silk of the spirals appears to approach 
the hub, wtiich is about equal in diameter to the body length of the 
spider. A few delicate threads cross the open hub rather haphazardly. 
The manner of attachment of the radii in the central part, and their 
mode of stabilization, could not be ascertained by field observations. 
The mesh, one to two millimeters, appears to be the same size at the 
hub and periphery. Therefore, not all of the outer radii can extend to 
the center of the web. 

McCook suggested that the orb of A. lemniscata is made of inelastic 
silk, like that of the notdied zone of other aigiopid webs, not of viscid 
silk used for the spiral thread by most members of the family. Obser- 
vations on this point have not been conclusive, but the web feels viscid 
to the touch. The woof of the web appears quite homogeneous from 
hub to periphery, and the attachments on the radii appear somewhat 
notched, as noted by McCook. 

Males and females, in penultimate or pre-penultimate moult stages, 
were found living together in typical domed orbs (May, 1947, near 
Austin, Texas). Each female was accompanied by from one to three 
males. The webs were built by the females, as evidenced by their 
tenancy of central positions under the domes; the males had in each 
case situated themselves a few inches distant. Tenants of a web run 
in divei^^ent directions to the periphery when disturbed, with quick, 
jer^ movements. When sufl&ciently alarmed, all seek shelter in the 
adjacent shrubs. This habit is at variance with the common argiopid 
reaction of dropping from the web. 

Archer (1940, p. 24) stated that young individuals build only a 
linyphiid type web until near maturity. My observations indicate, 
further, that males of A. lemniscata probably never build orb-webs. 
Two males approaching maturity, placed in large jars in the laboratory, 
constructed only extensive dieet webs. Moreover, males live con- 
tinuously in webs made by females for a period of about six weeks. 
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from at least the penultimate instar stage until they disappear, about 
the time that the female weaves her first egg-sacs. 

The string of egg-sacs is placed in the middle of the mass of irregular 
lines above the hub of the orb, and is supported by a heavy strand of 
siUc anchored, to twigs on each side (figs. 2, 14). The first egg-sac is 
globular and is suspended from the supporting strand by many adherent 
threads. It is about six millimeters in diameter, and gray, with brown 
showing through the outer threads. A few days after the first batch of 
eggs has been laid, a second egg-sac is added below the first, slightly 
overlapping it. The completed string of egg-sacs may include as many 
as nine, although usually from three to five. Typically in a linear 
series, one or more may be offset. The female disappears shortly after 
the string of egg-sacs has been completed, and the web soon vanishes. 
The egg-sacs and the strands supporting them, however, persist long 
after the disappearance of spider and web, and have been observed 
during winter months. 

Some egg-sacs examined during August contained spiderlings, but 
others had been parasitized. Sometimes the later one or two egg-sacs 
of a string are empty. Each egg-sac is an elaborate structure, similar 
in construction to the single and much larger sac of Argiope aurantia. 
A mass of about twenty yellow eggs is first covered with a thin layer of 
downy silk. This is closely surrounded by a brown, fibrous covering, 
wateiproof and very tough. A thin, grayish white silk matting, over 
the brown fibrous layer, almost conceals the color. Rarely, after the 
egg-sacs have been completed, a soft, white, cottony mass of silk is 
woven over the entire string, giving the aggregate the appearance of a 
loose mass of cotton wool. 

Field observations show a striking resemblance between Allepeira 
lemniscata and the American dome weaving linyphiids, Linyphia 
litigiosa Kcyserling and L. marginata C. Koch. The general form of the 
web is almost the same, except that the dome is not as high. They 
agree as well in body shape, similarity in size and structure of male 
and female, long period of association of males and female, and type of 
movement when disturbed. These peculiarly linyphiid habits and 
forms, in an argiopid spider, probably are an adaptation to life under a 
closely woven dome-shaped web. The fundamental difference of habit 
involved in building an orb-web, as opposed to sheet-web construction, 
implies that the similarity is superficial and not indicative of close 
relationship. 


Subfamily AUepeirinae Exline, new subfamily 

The morphological characters of Allepeira, in conjunction with the 
habits observed for A, lemniscata, are the basis for proposal of the 
subfamily AUepeirinae within the family Argiopidae. 

Diagnosis, — Posterior eye row nearly straight with eyes about 
equidistant; boss present on chelicera; no trichobothria on femora; 
maxillae nearly square; chitin over book-lungs not conspicuously 
furrowed; spiracular furrow near spinnerets. Male not appreciably 
smaller than female, and having no specialized secondary sexual char- 
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acters other than of the palp. Male palp with short patella and tibia; 
C 5 mibitim with basal apophysis (vestigial paracymbium). Fernale 
genitalia with well chitinized atriolum, atrial openings leading into 
bursae. 

The subfamily comprises spiders building a domed orb-web, and 
laying a string of several egg-sacs. Males live in web of female as they 
approach maturity, probably never constructing orbs. 

Relationships within the family . — ^The subfamily Allepcirinac is 
placed between the Metinae and the Argiopinae. It agrees with the 
Metinae in eye arrangement and the slightly furrowed chitin over the 
book-lungs. The proportions of the leg segments are different, the 
genitalia are more highly specialized, and the boss of the chelicera is 
more pronotmeed. In these characters, the Allepeirinae agree with the 
Arigiopinae, but differ in eye arrangement and in the slight furrowing 
of chitin over the book-lungs. Separation from the Tetragnathinae is 
demanded on several counts; the simplicity of genitalia in the latter, 
absence of cheliceral boss, presence of femoral trichobothria, and peculiar 
development of chelicerae and maxillae. Separation from the Araneinae 
is shown by the different proportion of leg segments in that subfamily, 
with stout spines, great sexual dimorphism, median eyes remote from 
lateral eyes, and the conspicuous furrows on the book-lungs. Other 
subfamilies of the Argiopidae (Theridiosomatinae, NephiUnae, and 
Gasteracanthinae) obviously are not closely related to the Allepeirinae. 

Because some of the habits of Allepeira lemniscata are so similar to 
those of Linyphia, it is tempting to consider the Allepeirinae a link 
between the families Argiopidae and Linyphiidae, as suggested by 
McCook (1889). This inference is untenable on morphological grounds, 
and questionable from the standpoint of evolution: it would derive a 
highly specialized argiopid from a highly specialized linyphiid ancestor. 
It seems more reasonable to believe that the construction of a dome web, 
by Linyphia and A. lemniscata^ is a convergence of habit that has arisen 
independently in the two groups. Ancestors common to both families 
were ve^ much more primitive organisms, and probably have been 
long extinct. 
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THE INSECT GUIDE, by Ralph B. Swain. Doubleday and Company, Inc., 
Garden City, New York, xxxix -1-261 pages, 15 black and white and 48 
colored plates. 1948. Pnce, $3.00. 

This excellent manual, written with a minimum of technical terminology, 
should prove very useful to amateur entomologists, high school teachers and 
students, and professional workers alike. Though simply written, it is authori- 
tative. Dr. Swain, himself a well-trained entomologist, has attempted to 
eliminate errors so far as possible by submitting all parts of the manuscript, 
including illustrations, to specialists in the respective fields. 

The book is prefaced by a section defining an insect and giving the essentials 
of insect anatomy, together with miscellaneous useful information. The body 
of the work is devoted to characterizations of the orders and principal families, 
with some information concerning life histories and economic importance, and 
wi th examples. Though popular names are given the prominent places throughout, 
scientific names are added for reference. The terminology of scientific names is 
that currently adopted by the Division of Insect Identification, Bureau of Ento- 
mology and Plant Quarantine, U. S. Department of Agriculture. The closing 
pages give directions for collecting and preserving insects, some more important 
references, and an index. 

Much credit should go to the illustrator, the author’s wife, SuZan N. Swam. 
The 176 families discussed are all illustrated at least once, and to make reference 
easy, the illustrations bear the same numbers as the corresponding families in the 
text. The accuracy in delineation and coloration and the artistry of the illustrator 
is highly commendable. 

There are no keys. The inside covers, however, show in tabular form the most 
important characteristics of the orders. This, together with reference to the 
illustrations, is designed to aid the student in making identifications.— M. T. J. 



A NOTE ON THE NESTING HABITS OF THE WASP, 
PEliIPHEEDON INORNATUS SAY 

PHIL RAU, 

Kirkwood, Missouri 


Two nests of the aphid-hunting wasp, Pemphredon inornatus Say^ 
were found close together in the hollow, woody stems of a pink flowering 
Weigelia in my garden on June 10, 1945. Both nests belonged to one 
mother. When I came upon her, I found that she had completely filled 
one of the stems with cells and young, and while stiU holding the vesti- 
bule at the opening for her own home, had commenced to nidify in the 
other hollow stem near by. 

The young in the completed stem showed progressively greater 
stages of development from the top to the bottom. The two most 
recently built cells at the top contained larvae which evidently had 
only recently completed feeding; the central cells had quiescent larvae 
of various stages grading into pupae, while the lowermost two cells 
had full-grown pupae with pigmented eyes. All of this could easily 
be seen when the twig was split open. 

The fact that the top two cells had larvae that had finished feeding, 
rather than eggs or young larvae, indicates conclusively that the vesti- 
bule had been kept open for the purpose of accomodating the mother. 

There were 18 cells in the nest, the larger ones at the bottom and 
the smaller ones on top, as so often happens with H 3 niienoptera which 
regulate the sex of the progeny. The size of the cells, in sixteenths of 
an inch, in order from the bottom upward, were as follows: 6, 6, 6, 6, 
4, 6, 4, 5, 6, 5, 5, 4, 4, 4, 4, 4, 4, 4, With only very few exceptions, the 
smaller cells were at the top and the larger ones at the bottom; theo- 
retically this means that female eggs in larger cells are deposited first, 
and m^e eggs in smaller cells later. But unfortunately, no record was 
kept to determine which sex emerged from the respective cells. Prom 
June 16 to 20, ten adults emerged. 

The larvae in this stem had all finished feeding when the nest was 
taken, and there was no food in the cells, but from the second stem, 
already mentioned, then early in the course of nest construction, there 
were two cells and these were filled with aphids, which were later 
identified by Mr. P. W, Mason as Aphis gossypii Glover. 

’Kindly identified by Dr. K. V. Kronbein. 



EECOVERY OF ANOPHELINE EGGS FROM NATURAL 
HABITATS, AN AID TO RAPID SURVEY WORK* 

THOMAS H. G. AITKEN, 

International Health Division of The Rockefeller Foundation 

Experience gained during the course of an anopheline survey of the 
island of Sardinia in the summer (May-August) of 1946 demonstrated 
the value of anopheline egg collections under natural conditions. Re- 
course was had to this method because limited time made it necessary 
to conduct the survey as rapidly as possible. Sardinia comprises a 
land area of roughly 9,300 square miles and a good seven tenths of it 
lies at 500 meters or higher. The Island has a population of about 
1,222,000 inhabitants, of which approximately 93 per cent live in the 
village centers. Rural habitations are rare except in a few localities, 
so that man-made shelters for house-haunting species of anophelines 
are few and far between, and even non-existent in certain regions. 
Prior to the survey, it was known that at least two members of the 
Anopheles maculipennis group had been reported from the Island, and 
inasmuch as these species are only readily classified in the egg stage it 
was necessary to have eggs in order to make the survey complete. 

Heretofore, a member of the macidipennis group usually has been 
demonstrated in a locality by collecting adult females and allowing 
them to lay eggs. This is generally an unsatisfactory method, as it 
means waiting from one to several days for the oviposition, providing 
the female does not die in the meantime. Moreover, if a widespread 
survey is being made and the base of operations is constantly moved 
around the coimtryside, only a small number of females can be collected 
from any one locality because of limited travel space in the vehicle; 
frequently under such conditions mortality rates are high. In sparsely 
populated areas, of which there are many in Sardinia, adult anophelines 
are extremely dfficult to find. One can search for them under bridges, 
overhanging stream banks, grottoes, etc., but the returns usually are 
very small. Night collections also can be made, but in rapid survey 
work only a small portion of the countryside can be sampled in this way. 

Because of these difficulties, the writer investigated the possibility 
of searching for anopheline eggs in natural habitats. Preliminary 
observations had been made along this line by the writer in Corsica 
dtuing the summer of 1944. This is by no means a new idea. Both 
Barber (1935) and Bates (1941) have resorted to this technique, but 
it appears to have received scant attention from most field workers. 
The former devised a white mitten of loose cloth which covered the hand 
and through which water collected in a dipper from a potential breeding 
place could be drained, leaving any eggs present stranded on the cloth. 

^The studies and observations on which this paper is based were conducted 
with the support and under the auspices of the International Health Division of 
The Rockefeller Foundation with the cooperation of the Alto Commissariato per 
PIgiene e la Sanith Pubblica of the Republic of Italy. 
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These were transferred to moist cotton in a vial by means of a blade of 
grass or dry twig and then studied in the laboratory. Bates followed 
essentially the same technique, except that he used an embroidery loop, 
holding a similar piece of loosely meshed cloth which had been marked 
oflE into squares to facilitate counting eggs. 

The disadvantage of the cloth method is that floating debris (sticks, 
plant seeds and stems) and algae may clutter up the cloth ^der certain 
situations and make the search for eggs unnecessarily difficult. The 
writer noted that by carefully examining the water in a dipper sample 
from a potential breeding place, it was possible to see the eggs floating 
on the surface. Once the size, shape and colors of the eggs have been 
properly registered in the mind, they are, if present,^ quite readily 
separated from floating debris. After an egg is found, it is fished out 
with a piece of straw, or preferably, the dried spiky leaf of wire gr^s 
(Eleocharis). The egg is examined with a hand lens (20X is a satis- 
factory magnification to use), and a tentative identification made. 
Then the egg is placed on a narrow strip of blotting paper soaked in 
2 per cent formalin and stored in a small glass vial. In our work, 
these vials (6 cm. x 1.7 cm., with screw caps) are prepared in advance 
and each inspector carries a good supply with him. Each vial contains 
a small strip of blotting paper, cut slightly longer than the length 
of the vial. The extra bit of paper is bent, so that when it is placed in 
the vial, the strip lies along one side of the vial and cannot flip over 
thus to permit eggs to adhere to the glass and become damaged. 
A small amoimt of formalin is always kept in the vials before use in 
order to insure that the blotting paper will be well saturated; at the 
time eggs are collected the residue is poured off so that the eggs do not 
float away from the paper. The final identification of the species is 
made later in the laboratory. 

The first attempts to locate eggs by the method described may result 
in failures, but once the eggs have b^n pointed out to the worker and 
he has become familiar with their size and color, he soon has little 
difficulty in finding them for himself. True, the eggs are very small, 
and the operation r^uires a person with good vision. However, the 
writer has had no difficulty in training his associates and inspectors in 
the technique. Egg collections are now routine in all of our survey 
work. 

The advantages of egg collections are that not only can one make 
immediate ^edfic identffications in the field when it may be impossible 
to do so with just the larvae, but one can also frequently survey an 
uninhabited area successfully where adult anophelines are difficult to 
find. The method was invsduable in obtaining a quick picture of the 
^opheline population in Sardinia. That the technique was satisfactory 
is attested by the fact that of 546 dipping stations containing the 
immature stages of some member of the maculipennis group, 442 or 
81 per cent were positive for eggs and larvae, whereas only 104 (19 per 
cent) were positive for the larvae alone. Occasionally eggs were found 
in the absence of larvae (13 per cent of the total positive stations), or at 
times when Paris green had been dusted on the water and only first 
instar larvae were present. Our inspections were successful in recovering 
the eggs of A. labranchiae, A, melanoon, A. danger and A. algeriensis. 
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The only species found in the absence of eggs was the uncommon 
hill-stream-inhabiting A. marteri. Species incidence, as determined 
in the ori^nal survey largely by the collection of eggs, was fully con- 
firmed during the next season’s studies when there was more opportunity 
to make other types of collections. We have found the eggs of A. 
labranchiae as early as March and as late as November. 

After seeing the effectiveness of this technique in Sardinia, it seems 
highly probable that it could be used to advantage in other parts of the 
world. For instance, in South America, where the classification of 
Nyssorhynchus species frequently requires eggs for confirming an 
identification, collections of eggs in the breeding areas should be of 
great assistance. The A. crucians group in North America is another 
anopheline complex which might lend itself to this sort of a study. 
Likewise, the investigation of A. pseudopunctipennis and its many 
varieties could possibly be advanced very rapidly through similar 
inspections; because it is an inhabitant of algal mats the coUections of 
eggs from such sources is very easy. If one gets down on one’s hands 
and knees and examines an algal mat carefully, it is not at all uncommon 
to find numerous clusters of eggs (A. labranchiae) scattered over the 
surface of the mat. This type of macroscopic inspection is very handy 
in rocky stream beds where it is impossible to use a dipper. 

As pointed out by Swellengrebel and de Buck (1938), however, one 
should be very careful how one interprets egg collections from natural 
sources. In the Netherlands it was demonstrated that both A. atro- 
parvus and A. messeae (“shortwings” and “longwings” of those authors) 
eggs could be found abundantly in breeding places of low salinity, but 
the resulting larval population (fourth instar) was almost entirely that 
of A. messeae. On the other hand, in salt water breeding places, A. 
atroparvus maintained its dominance throughout. However, keeping 
the eccentric habits of females in mind, it is felt that one can increase 
the qualitative results of a survey considerably by givii^ careful atten- 
tion to the search for eggs in the anopheline habitat. 
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THE SUBGENUS NEOCULEX IN AMERICA 
NORTH OF MEXICO 

(Diptera, Culicidae) 

RICHARD M. BOHART, 

University of California, Davis 

Culex, subgemis Neoculex includes about twenty-five described 
species of mosquitoes from various sections of the world. They are 
distinguished by the following sum of characters: tarsi unbanded, scutal 
bristles strong and numerous, scales of vertex all narrow, male palpus 
without erect scale-like hairs on the “long” segment, male antennae 
without unusual processes, mesosome essentially of two lobes connected 
by a bridge about halfway between the base and apex. In the Nearctic 
species the male palpi are longer than the proboscis but in many exotic 
species the palpi are conspicuously shorter. The larvae are hardly 
separable on general characters from those of related subgenera, Mock-- 
thogenes, Lophoceraomyia and Melanoconion. 

It has been assumed previously that Neoculex was represented in 
America north of Mexico by a single species, easily identified in the 
adult by the apical pale bands on the abdomen. While studying 
Californian specimens and comparing them with material from eastern 
United States it became apparent that several species were involved. 
Further collecting and examination of many specimens from other 
sections of the country revealed the presence of four well-marked 
species in the United States and a fifth in Mexico and Central America. 

Entomologists and institutions who have furnished material for study 
are Alan Stone (U. S. National Museum collection), E. S. Ross (Cal- 
ifornia Academy of Sciences collection), R. H. Beamer (University of 
Kansas collection), H. D. Pratt, J. Laflfoon, B. Brookman, P. Galindo, 
W. Wirth, S. F. Bailey, Edgar A, Smith, B. T. Stevens, E. Seaman and 
R. H. Overbey. 

Types of the new species have been deposited in the U.S. National 
Museum; paratypes have been distributed to the first eight individuals 
listed above, to Cornell University, and to the University of California. 

Subgenus Neoculex Dyar 

Neoculex Dyar, 1905. Proc. Ent. Soc. Wash., 7: 45. T)^: Culex territans, by 
original designation. 

Maillotia Theobald, 1907. A monograph of the Culicidae of the world, 4; 274. 
Typje: Maillotia pilifera Theobald, by original designation. (Similar to 
territanSf female only described; Algeria.) 

Eumelanomyia Theobald, 1910. A monograph of the Culicidae of the world, 
5: 114. Type: Eumelanomyia inconspicuosa Theobald, by original designation. 
(Male palpus about five-sixths as long as proboscis and sparsely haired, 
Ashanti, West Africa.) 

Protomelanconion Theobald, 1910. A monograph of the Culicidae of the world, 
5: 462. Tyi)e: Protomelanconion fusca Theobald, monobasic. (Male p^us 
about five-sixths as long as proboscis and sparsely haired, Ashanti, t^st 
Africa.) 
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KEY TO ADULTS OF NEARCTIC NEOCULEX 

Antennae bushy, males 2 

Antennae not bushy, females 5 

Terminal palpal segment with moderate to long hairs scattered along both 

sides as seen from above (figs. 5, 14) 3 

Terminal palpal segment without long hairs on outer side as seen from 

above, except sometimes one or two at base (figs. 10, 18) 4 

“Long” segment of palpus with long hairs extending back from apex a 
distance nearly equal to length of terminal segment; mesosome lobes 
connected by a sclerotized bridge; dististyle with numerous microserae 

and a row of membranous lobes Ifigs. 1-5) territans 

“Long” s^;ment of palpus with long hairs extending back from apex a 
distance equal to about one-half length of terminal segment; mesosome 
lobes with a membranous connection; dististyle without ntamerous micro- 

setae or membranous lobes (figs. 11-14) apicalis 

Abdominal s^ments V and VI broader than long; terminal palpal s^;ment 
without long hairs on either side as seen from above, except one or two 
at base; thoracic int^[ument straw-colored to light brown; basistyle 
with an irr^;ular row of short hairs along inner margin below subapical 

lobe (figs. 15-18) leevesi 

Abdominal s^^ments V and VI longer than broad; terminal palpal s^fment 
with three or four long hairs on inner side as seen from above; thoracic 
integument dark; basistyle with a patch of long hairs on inner margin 

below subapical lobe (figs. 6-10) arizonensis 

Palpus about twice as long as flagellar s^ment IV as seen in lateral view'; 

ventral pale stripe of hind femur complete 6 

Palpus about three times as long as flagellar segment IV as seen in lateral 

view; ventral pale stripe of hind femur ending shortly before apex 7 

Pale scales of vertex ashy white; abdominal s^jment V of unengorged dried 

specimens about 1.3 times as broad as long territans 

Pale scales of vertex with a ydlowish tinge; abdominal s^ment V of unen- 
gorged, dried specimens 1.5 to 1.7 times as broad as long reevesl 

Palpus usually with some pale scales at base of terminal segment and apex of 
subterminal one; upright forked scales of vertex pale to light brownish; 

scutal scales seldom in a sharply defined linear arrangement apicalis 

Palpus aU dark; upright forked scales of vertex dark brown; scutal scales 
in a sharply defined linear arrangement arizonensis 


' KEY TO PUPAE OF NEARCTIC NEOCULEX 
Submedian apical hair tuft of abdominal tergite II with about eleven strong 
straight branches from near base, tuft more than half as long as tergite III ; 
lateroapical hair tuft of tergite VIII usually with six or seven branches 

arizonensis 

Submedian apical hair tuft of abdominal tergite II without strong straight 
branches or with fewer than eleven, tuft less than half as long as 

tergite III 2* 

Submedian apical hair of tergite II weak, with a long stem, generally w-ith 
three and not more than five branches, about one-third as long as tergite 
III; lateroapical hair tuft of tergite VIII usually with one to three 

branches reeves! 

Submedian apical hair of tergite II stronger, with more than five branches, 
about two-fifths as long as tergite III; lateroapical tuft of tergite VIII 

usually with three to five branches 5 

Submedian apical hair tuft of tergite II with about fifteen to twenty-five, 

flagellate branches territans 

Submedian apical tuft of tergite II with about seven to eight straight 
branches apicalis 


KEY TO LARVAE OP NEARCTIC NEOCULEX 
Upper and lower head hairs (C and B) usually double and equal in length 
and thickness; mesothoracic submedian hair (hair 1) about five branched 
and a little more than half as long as antenna; siphon apex about four- 
ninths basal siphon diameter ; pecten teeth fringed at apex; most basal siphon 
hairs about three times basal diameter of siphon; siphon with a broad basal 
pigmented band (figs. 21, 22) arizonensis 
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upper and lower head hairs not of equal length and usually not both double; 
mesothoracic submedian hair less than half as long as antenna; siphon apex 
usually not less than half basal diameter; pecten teeth simple at apex; 

siphon without a broad basal pigmented band 2 

2, Abdominal s^;ments with lateral pigmentation spots on II, III, V and VI 
(visible on whole larvae only); upper head hair (C) usually double and 
about two-thirds as long as lower head hair (B) which is single; most 
basal siphon hairs enclosed by pecten and about twice basal siphon 

diameter (figs. 25, 26) reevesi 

Abdominal s^ments with an even cHstribution of pigment spots 3 

8. Upp^ head hair (C) double or triple and about half as long as lower head 
hair (B) which is usually double; most basal siphon hairs not enclosed 
by pecten and about one-seventh as long as siphon; thorax densdy pilose 

at 100 X magnification (figs. 23, 24) apicalis 

Upper and lower head hairs (C and B) usually both single, upper about 
half to two-thirds as long as lower; most basal siphon hairs sometimes 
enclosed by pecten and one-sixth to one-third as long as siphon; thorax 
moderately spicular-pilose at 100 X magnification (figs. 19, 20) territans 

Culex (Neoctilex) territans Walker 

(Figures 1-5, 19, 20) 

Ciilex territans Walker, 1856. Insecta Saundersiana, Dipt., 1: 428. Type: female, 
destroyed? (See systematics discussion below.) 

Culex saxatilis Grossbeck, 1905. Canad. Ent., 37: 360- Type: female, U. S. N. M. 
Culex frickii Ludlow, 1906. Canad. Ent., 38: 132. Type: female, U. S. N. M. 
Culex apicalis Adams of Dyar and other authors, not of Adams. 

Palpus about twice as long as flagellar segment IV seen 
in lateral view. Upright forked scales of vertex light brown to medium 
brown, cur\’’ed scales ashy white. Thoracic integument usually a rather 
light brown, scutal scales generally coppery but sometimes with a paler 
discal spot or pale lines; hmd femur with a complete pale ventral stripe. 
Apical abdominal bands broadened beneath into spots which often 
extend length of segment. 

Male . — Palpus with long and dense hairing (fig, 5), long hairs at 
apex of “long*’ segment occupying a space nearly equal to length of 
terminal palpal segment, last two segments slightly more than half as 
long as proboscis. Thorax ground color usually a rather light brown, 
scutal scales mostly coppery and hair-like, sometimes paler but not 
shagg}^ Dorsal abdominal bands tending to be triangular but some- 
times becoming obsolete beginning at sides; segments V and VI longer 
than broad, (jenitalia (figs. IHl): mesosome lobes connected near 
middle by a sclerotized bridge; basistyle moderately constricted at 
middle, hairs along inner margin below subapical lobe fine and short; 
subapical lobe with two strong, apically hoolmd setae which are about 
equal in len^h, five other ^tae of which three most apical have fine, 
backward-pointing spines; dististyle with numerous short hairs and two 
longer ones on expanded apical portion, and a row of membranous lobes 
at base of this area (seen with careful focusing and high magnification), 
apical tooth moderate. 

Larva (figs. 19, 20).— Antenna constricted at apical third, dark at 
base and beyond constriction, whitish between; head hairs (C and B) 
usually single but upper (C) sometimes double or triple and lower (B) 
rarely double, upper hair not more than thiee-fourths as long as lower. 
Mesothoracic submedian hair (hair 1) not more than one-third as long 
as antennal shaft, double to quadruple; thorax moderately spicular- 
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pilose at 100 X magnification. Submedian hairs of abdominal tergites 
I and II single or double and less than one-sixth antennal length; 
abdominal segments rather evenly pigmented. Siphon usually six 
to seven times its basal diameter, slightly inflated toward apex wluch is 
usually about two-thirds basal diameter; about ten scattered hairs, 
usually beyond pecten, basal ones usually pentad and one-fifth to one- 
third siphon len^h; pecten usually on basal one-third of tube, middle 
tooth usually tridentate. Lateral hair of anal segment very slender 
and double to quadruple, gills usually somewhat Sorter than saddle, 
but ranging up to twice as long as saddle. 

JP«/>^j.-^ubmedian hair tuft at apex of abdominal tergite II with a 
short stem which branches and rebranches into fifteen to twenty fine 
flagellae; tuft about two-fifths as long as tergite III. Lateroapic^ hair 
tuft of tergite VIII with an average of 3.8 branches (84 tufts examined 
from Georgia, Iowa and Alaska: 5 double, 28 triple, 32 quadruple, 16 
quintuple, 3 sextuple). 

Distribution , — ^United States west to the Rockies, Oregon, Washing- 
ton, Canada and Alaska. 

Material examined }, — ^About two hundred adults and numerous 
larvae and pupae from the following localities: Vermont: Jacksonville. 
Massachusetts : Montgomery, Springfield, Wilbraham, Granby. New 
York: Hamburg, Buffalo. Rhode Island: Kingston. Maryland: 
Plummer's Island, College Park, Pokomoke. Virginia: Williamsburg.* 
North Carolina: New River.* Georgia: Brick Pits (larvae), Vogal 
State Park (larvae and pupal skins), Moody Field. Florida: Sanford, 
Ellyson,* Jacksonville, Rock Springs. Mississippi : Camp Shelby 
(larvae only) . Texas : Blanco,* Luling,* New Braunfels,* San Antonio,* 
Brazos Co. Louisiana: Camp Livingston (larvae). Oklahoma: 
Stillwater.* Missouri: Camp Crowder. Iowa: Ames* (including 
pupal skins), Polk Co., Orange City (larvae), Dubuque. Michigan: 
Cheboygan Co, Minnesota: Wabasha. Montana: Glacier Natl. 
Park. Oregon: Gold Hill. Washington: Hoodsport, Sumas. British 
Columbia: Pitt Mesa, Kaslo. Alaska: Anchorage* (including pupal 
skins), Fox,* Matanuska. 

Biology , — ^Larvae have been found most often in permanent ponds, 
permanent and intermittent marshes, and in grassy creek pools. They 
have also been reported from borrow pits, ornamental fish ponds, 
creekbed potholes and evanescent rain pools. They do not favor foul 
water and are often taken in association with species of Anopheles. 
They may be collected the year around in southeastern United States 
(Michener, 1945), from early March to late November in Arkansas 
(Carpenter, 1941), from late January to October in North Carolina 
(personal records), from April to September in Iowa (Rowe, 1942), and 
from the middle of May to early October in New Jersey (Headlee, 1945). 
There are several to many generations a year, limited only by cold 
weather. 

Smith (1904) and Headlee (1945) have suggested that in cold climates 
the winter is passed in the egg stage. This opinion is based on the 

* Localities in this paper marked with an asterisk indicate that both larvae 
and adults have been examined. Otherwise, imless specified, only adults ha\'e 
been studied. 
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observations that egg boats disintegrate readily and sink, the eggs 
hatching under water; and on the lack of evidence that the female 
hibernates. Headlee (1945) reported the trapping of 3,394 females in 
New Jersey, none of which were hibernating. On the other hand, 
Howard, Dyar and ICnab (1912) stated that the winter was passed by 
the female and cited the collection of females from rock crevices in 
March in the Washington, D.C. area as proof. I have seen three females 
collected hibernating in an unfinished dwelling at Gold Hill, Oregon, 
December 21, 1947 by B. T. Stevens. 

Shannon (1915) first reported this species feeding on a frog. He 
collected females swarming about a bullfrog, Rana catesheiana, in 
Virginia. Dyar (1928) gave the hosts as frogs and snakes. Matheson 
(1944) reported having yearly observed feeding on frogs. They have 
not been observed to attack man. 

Systematics, — ^This species was called territans Walker in the earlier 
literature because the original description referred to apical abdominal 
bands and gave “United States” as the type locality. Theobald (1901) 
redescribed the female type, stating that the apicd bands were “very 
indistinct in the specimen”. He also cited “United States” as the 
locality. Edwards (1932) raised doubt as to the identity of territans in 
the following statement, “Walker’s description of C. territans apparently 
indicates C. apicaUs Adams, but the specimen in the British Museum 
labeled as the t 3 ^e is a flavescent abberation (female) of some species of 
the salinarius-group. It is possibly wrongly labeled, especially as it 
bears the label ‘Vvr’ (?= Vancouver) while the type was said to be from 
the United States”. Considering Walker’s and Theobald’s definite 
statements as to the abdominal banding and type locality, with neither 
of which the supposed type agrees, it seems best to apply territans to 
the most common and widespread species of the apicalis group and to 
assume that the t 5 ^e has been lost. In addition to being the logical 
solution for the species, this makes it possible to retain the subgenus 
Neoculex, for which territans was cited as the t 3 rpe. 

C. saxatilis was described from females reared from a rock-bottomed 
pool on Garrett Mt., New Jersey, and said to differ from territans by the 
“large size, dpk colour, broadly banded abdomen and spotted thorax”. 
The n^e frickii was based on females from Fort Snelling, Minnesota 
and said to differ from territans in “general coloration, in the ‘frosty’ 
submedian lines of the mesonotum, the light scales aroimd the ‘bare 
space’, light scales on the scutellum, the much better developed apical 
abdominal bands, white bases and venter of femora, and the minute 


EXPLANATION OF PLATE I 

_ Male genitalic characters drawn with camera lucida in ventral view, side- 
pieces dissected and mounted separately; male mouthparts in dorsal view. Not 
drawn to ^ale. Figs. 1,2 and 4, Montgomery, Massachusetts; fig. 3, Anchorage. 
Alaska. Fig 5, Camp Crowder, Missouri. Figs. 6-10, Prescott, Arizona. 

. 1-6- C. territans. Fig. 1. Sidepiece. Fig. 2. Dististvle in ordinary 

view. Fig. 3- Dististyle m oblique view. Fig. 4. Mesosome.” Fig. 5. Male 
palpus and proboscis. ^ 

Figs. 6-10. Paratypes of C. ariconensis. Fig. 6. Sidepiece. Fig 7 Fila- 
ments of subapical lobe of basistyle. Fig. 8. Mesosome. Fig. 9. Paraproct. 
Fig. 10. Male palpus and proboscis. 
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spot at apex of tibia*'. The spots and pale lines of the scutum in 
territans are subject to a great deal of variation, however, and both 
names appear to fall under territans. Theobald (1903) described 
sergentii from an Algerian female, and the description fits territans 
closely. The same can be said for pyrenaicus Brolemann (1919) based 
on both sexes from the French Pyrenees. I have not seen specimens 
from Algeria but I have studied larvae from Isle PorqueroUes and Fos, 
France and a male genitaJic slide from Mollaro, Italy®. These specimens 
are in poor condition but could represent territans. 

Although the important specific characters of this species are rela- 
tively constant (form of palpi in both sexes, male genitalia, certain pupal 
hairs), there is considerable variation in markings of the scutum and 
abdomen, and in such larval characters as branching of dorsal head 
hairs, ^pe of the siphon and length of the siphon tufts. The dorsal 
head hairs are usually both single but one or both may be double, and 
rarely the upper hair may be triple. The siphon is usually shaped as in 
figure 19 but may be shorter or more constricted toward the apical one- 
tfird. Some Louisiana and Texas specimens have unusually short 
siphon tufts and those from Alaska are generally long. In various 
sections the siphon may have an indistinct, broad, pigmented band near 
the middle. Michener (1945) reported variation in this species from 
southeastern United States and showed a seasonal correlation. He 
concluded that a summer form with lighter pigmentation and with the 
siphon more slender and constricted could separated from a winter 
form. Adults of the summer form were smaller, with lighter integument, 
more pale scales on the legs and reduced abdominal bands. \’’ariation 
was also correlated with food supply, larvae from turbid pools being 
larger and darker than those from clear pools. 

Culex (Neoculex) apicalis Adams 
(Figures 11-14, 23, 24) 

Culex apicalis Adams, 1903. Kans. Univ. Sci. Bui. 2 (2): 26. Tj-pe: female, 
Univ. Kansas. 

Culex apicalis Adams of Freeborn, 1926. Univ. Calif. Publ. Ent. 3: 425. Male, 
female, larva (not figure of larva). 

Female . — ^Palpus about three times as long as fiagellar segment IV 
seen in lateral view, usually a few whitish scales at base of terminal 
segment and apex of subterminal one; upright forked scales of vertex 
pde to light brownish. Thoracic integument brown to dark brown, 
scutal sc^es gre 3 ash, somewhat shaggy in arrangement, sometimes 
forming a central fine and a curved laterd line ; hind femur with a ventral 

“These European specimens were from the U. S. National Museum collection. 


EXPLANATION OF PLATE II 

Fig. 11, Winslow, Arizona. Fig. 12, Prescott, Arizona. Figs. 13, 15-18, 
Green Valley, Solano Co., California. Fig. 14, Oak Creek Canyon, Arizona. 

Figs. 11-14. C. a^calis. Fig. 11. Sidepiece. Fig. 12. Apex of sidepiece. 
Fig. 13. Mesosome. Fig. 14. Male palpus and proboscis. Figs. 15-18. Para- 
types of C. reevesi. Fig. 15. Sidepiece. Fig. 16. Apex of sidepiece. Fig. 17. 
Mesosome and tip of one paraproct. Fig. 18. Male palpus and proboscis. 
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pale stripe which is interrupted near apex. Apical abdominal bands 
usually broadened beneath into spots. 

Male , — ^Palpus moderately haired (fig. 14), long hairs at apex of 
“long” segment occup 3 dng a space not more than one-half as long as 
terminal palpal segment, last two segments slightly less than one-half 
as long as proboscis, some whitish scales usually present at middle of 
“long” segment. Apical abdominal bands tending to be triangular, 
segments V and VI longer than broad. Genitalia (figs. 11-13) : meso- 
some lobes connected by a membranous and unpigmented bridge; 
basistyle strongly constricted at middle, hairs along inner margin Mow 
subapical lobe fine and short; subapicd lobe with two strong apically 
hooked setae of which the more basal is the longer and more crooked, 
six other setae of which the three most apical have fine, backward- 
pointing spines; dististyle with two distinct hairs, apical tooth moderate. 

Laroa (figs. 23, 24). — ^Antenna constricted at apical fourth, dark at 
base and beyond constriction; unpigmented between; upper head hair 
(C) double or triple (usually triple from t 3 rpe locality) and about half 
as long as lower head hair (B) which is double or rarely single. Meso- 
thoracic submedian hair (hair 1) about one-third as long as antennal 
shaft, usually double; thorax densely pilose at 100 X magnification. 
Submedian hairs of abdominal tergite I and II single to triple and less 
than one-sixth antennal length; abdominal segments rather evenly 
pigmented. Siphon seven to eight times its basal diameter, very 
slightly inflated toward apex which is about five-ninths basal diameter; 
ten or eleven scattered hairs beyond pecten, basal ones usually quadruple 
and one-seventh to one-eighth siphon length; pecten on basal two-fifths 
of tube, middle tooth about four dentate. Lateral hair of anal segment 
usually double and fairly strong, gills usually shorter than saddle. 

Pupa . — Submedian hair tuft at apex of abdominal tergite II with a 
short stem which divides into seven or eight strong straight branches; 
tuft about two-fifths as long as tergite III. Lateroapicd hair tuft of 
tergite VIII with an average of 4.3 branches (58 tufts examined from 
three localities in central California: 5 triple, 32 quadruple, 17 quintuple, 
4 sextuple). 

Distribution , — ^Widespread in California at moderate and low 
elevations wherever there are shaded creek pools. It is also known 
from stream canyons in Central Arizona, 

Material Examined . — ^Two hundred and thirty adults and numerous 
larvae and pupae from the following localities: Arizona: Oak Creek 
Canyon* (including type female from University of Kansas), Prescott,* 
Winslow. California: Humbolt Co.; Portola, Plumas Co.; Vina, 


EXPLANATION OF PLATE III 

Larval siphon and head characters. Siphons (figs, 19, 21, 23, 25) in lateral 
view, heads (right side only) in dorsal view. Figs. 19 and 20, Williamsburg, 
Virginia. Figs. 21 and 22, Prescott, Arizona. Figs. 23 and 24, Oak Creek Canyon, 
Arizona. Figs. 25 and 26, Green Valley, Solano Co., California. 

Figs. 19 and 20. C. territans. Figs. 21 and 22. C, arizonensis, paratype. 
Figs. 23 and 24. C. apicaliSy topotype. Figs. 25 and 26. C. reevesiy paratype. 
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Butte Co.; Grass Valley and Nevada City, Nevada Co.; Placerville, 
Colfax and Auburn,* Placer Co.; Pacific Valley, Alpine Co.; Jackson, 
Amador Co.; MonticeUo,* Napa Co.; Green Valley,* Solano Co.; El 
Verano and Mt. St. Helena,* Sonoma Co. ; Point Reyes and Alpine Lake, 
Marin Co.; Moraga Valley, Walnut Creek and Lafayette, Contra Costa 
Co.; Sunol, Alameda Co.; Soulsbyville and Sonora,* Tuolumne Co.; 
Palo Alto* and Alum Rock Park, Santa Clara Co.; Santa Cruz, Santa 
Cruz Co.; Pacheco Pass, Merced Co.; Elderwood, Springerville and 
Orosi (larvae), Tulare Co.; K«m River Cyn.,* Kem Co.; Ventup, 
Ventura Co. (larvae) ; Boquet Canyon, Los Angeles Co. ; San Bernardino 
San Bemardmo Co. (larvae) ; Campo and Mt. Palomar, San Diego Co. 

Biology . — ^The species has not been observed to feed upon man and 
according to Freeborn (1926) “The females confine their blood nieals to 
cold-bloMed animflla and possibly to frogs alone, these furni shing the 
only hosts that the writer has noted”. In the same paper Freeborn 
states that, “The eggs are deposited in rafts above the water level. 
It has always been supposed that rising water submerged these eggs 
and caused their hatchii^. Yet, after early summer, when the breeding 
waters are gradually deciming, all stages of larvae ^ constantly present, 
which wo^d indicate that one of two possibilities happens. The 
larvae may be able to hatch without wetting and fall into the water 
below like tabanids, or, as the season grows drier, the attachment of the 
eggs may dry up until the eggs fall off into the water and the hatching 
ensues.” 

Regular observations were made during 1947 from January 2 through 
December 3 on the occurrence of afncaiis in small streams of Solano and 
Napa counties. Larvae were first collected on April 8 and were mostly 
first and second instar. From April 26 through October 15 all stages 
were present in abundance in partially shaded streambed pools. Egg 
rafts were collected from the moist edges of pools on August 7 and 18. 
On November 4, after pools had been flushed by rain-swollen streams, 
only a few larvae, all mattue, and a few pupae were collected. On 
November 19 no immature forms could be found but two females were 
collected in a stone culvert about 0.5 mile from the nearest breeding 
source. On December 3 another female was taken at the same place. 
Although evidence is scanty, it appears that the species passes the 
winter as adult females in hibernation. 

Associated species in California are usually Anopheles punctipennis 
(Say), Culiseta inddens (Thomson), Ctdiseta maccrackenae Dyar and 
Ejmb, and Culex reevesi R. Bohart. Near Prescott, Arizona it occurs 
with Citlex arizonensis R. Bohart. 

Sysiematics . — ^The male palpi and genitalia appear to be diagnostic. 
Femde specimens with definite scutal stripes may be confused with 
arizonensis exc^t for the markings of the hind femora. In the larva 
the principle difference from territans is the greater development of 
microsetae on ^ thorax. This is readily appreciated by comparison 
but can be misundarstood when only one species is examined. In 
apicaUs the siphon avenges somewhat more slender and the tufts are 
porter. The head hairs of apicalis are usually more divided but this 
is subject to variation. Twenty-six larvae were selected at random 
from two localities in California and two in Arizona. Of the upper head 
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hairs (C) twenty-four were triple and twenty-eight were double ; of the 
lower head hairs (B) fifty-one were double and one was single. 

Culez (Neoculex) arizonensis, new species 
(Figures 6-10, 21, 22; 

Female , — Length of wing 4.0 mm. Vertex with white curved scales, 
a lateral spot of white and black broad appressed scales, median area and 
nape with dark brown upright forked scales; mouthparts dark, palpus 
about three times as long as flagellar segment IV as seen in lateral view. 
Scutal integument dark brown, a broad central line of whitish scales 
reaching to antescutellar space and then forking, a submedian dark 
stripe of equal breadth bearing a few minute purplish scales, fossa! area 
mostly covered with pale scales which extend backward in two lines of 
which the inner is narrow and the outer is broad; scutal bristles strong 
and dark; scutellum with narrow curved pale grey scales; postscutellum 
dark brown; anterior pronotal lobe with some pale broadened scales; 
posterior pronotal lobe with a few curved scales only, stemopleuron 
with two large patches of pale scales and mesepimeron with one patch, 
one lower mesepimeral bristle; wing dark scaled; halter knob with pale 
scales; femora with a broad pale Ime beneath on basal five-sixths only 
of hind femur; tibiae and tarsi dark. Abdominal tergites with apical 
whitish bands which are scarcely broadened beneath, venter greyish 
white. 

Male — Length of wing 3.5 mm. Palpus with sparse and relatively 
short hairs, ‘long” segment with a few erect hairs near apex, last two 
segments together about two-fifths as long as proboscis, last segment 
with three or four moderate hairs on inner side and one or two toward 
base of outer side. Scutal pattern nearly as distinct as in female. 
Abdominal segments V and VI longer than broad. Genitalia moderately 
stout, not much exserted; mesosome narrowly but distinctly bridged, 
broad and with many tubercles at apex; basistyle rather stout, with 
numerous long hairs in a patch on inner margin below subapical lobe; 
latter with two strong, spoon-shaped setae of which basal one is slightly 
longer, and seven filaments of which apparently only middle one has a 
few backward-pointing spicules; dististyle with two bristles. 

Larva (description based on thirty-seven paratypes). — ^Antenna 
constricted and tufted at apical third, dark at base and toward tip, 
light brown between; upper and lower head hairs (C and B) double, 
equal, about one-third longer than antennal shaft, slender and single; 
clypeal spine slender, light brown; mentum with about fifteen teeth. 
Shoulder hairs 1, 2, 5 and 6 single, 3 usually triple, 4 double, 7 usually 
triple; mesothoracic submedian hair (hair 1) slightly more than half as 
long as antennal diaft, with four to seven branches; thorax den^ly 
pilose at 100 X magnification. Submedian hairs of abdominal tergites 
I and II triple to octuple, those on II about one-third as long as antennal 
shaft; abdominal segments rather evenly pign^nted. Comb of about 
fifty-five apically fringed teeth in a patch; third pentad with eight to 
eleven branches, fifth pentad with three or four branches; siphon about 
seven times its basal diameter, not appreciably inflated at apex which is 
about four-ninths basal diameter, basal one-fourth darkened; about 
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twelve scattered, double to quadruple siphon hairs, basal one sometimes 
within pecten and about one-third siphon length, apical ones small; 
pecten with about fifteen apically fringed teeth located on basal fourth 
of siphon, middle tooth four to five dentate. Gills slightly longer than 
saddle, very slender; lateral hair of anal segment double, outer caudal 
hair single, inner caudal hair usually quadruple. 

Pupa. — Submedian hair tuft at apex of abdominal tergite II with 
ten to twelve strong branches from the base, about two-thirds as long 
as tergite III. Lateroapical hair tuft of tergite VIII with an average 
of 6.5 branches (16 tufts examined: 1 quintuple, 7 sextuple, 7 heptuple 
and 1 octuple). 

Type (U.S. National Museum No. 58662).— Male, 8 miles S. E. 
Prescott, Arizona, August 25, 1947, reared from larvae in shaded creek- 
bed pool (R. Bohart). Paratypes, 69 males, 62 females and 48 larvae 
collected with the type. 

Other Material Examined. — Males and females, Prescott, Arizona, 
June and July, 1934 (CCC Survey); male. Wolf Creek near Prescott, 
Arizona, July 27, 1939 (W. C. Reeves). 

Biology. — ^The type series was collected from creekbed pools shaded 
by a bridge and by oak trees. The pools were teeming vdth larvae, 
most of which were arizonensis in all stages and a few of which were C. 
apicalis. Adult females were numerous about the pools but did not 
attempt to bite. 

Systematics. — ^The reduced hairing of the male palpus, the stout 
basistyle and the long siphon tufts indicate a relationship with reevesi 
R. Bohart. Good recognition characters are the distinct scutal lines in 
the adult and the equal, double head hairs of the larva. However, 
occasional specimens of territans and apicalis have distinct scutal lines, 
and the larval head hairs may be subject to variation in other localities 
where arizonensis may be found. Most diagnostic are the long hairs 
of the inner margin of the basistyle in the male, the fringed larval pecten 
teeth, and the submedian hair tuft of terjgite II in the pupa. The dark 
basal band of the siphon is slightly variable and occasional specimens 
have the siphon dark throughout. 

Culex (Neoculex) reevesi, new species 
(Figures 15-18, 25, 26) 

Female. — ^Length of wing 3.5 mm. Vertex with brownish-yellow, 
curved scales, a lateral spot of pale broad appressed scales, median area 
and nape with light brown upright forked scales; mouthparts dark, 
palpus about twice as long as flagellar segment IV as ^en in lateral 
view. Scutal integmnent medium brown, scales mostly minute and dark 
coppery, a pair of lighter scale spots near middle of scutum (sometimes 
indistinct); scutal bristles strong and dark; scutellum ^th minute 
yellowidi curved scales; postscutellum light brown; anterior pronotal 
lobe with some pale broadened scales, posterior pronotal lobe with a few 
curved scales only, stemopleuron with two large patches of pale scales 
and mesepimeron with one patch. One lower mesepimeral bristle; 
wing dark scaled; halter knob with pale scales; femora with a complete 
broad pale line beneath, tibiae and tarsi dark. Abdominal tergites 
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with apical bands of yellowish scales which are broadened into spots 
beneath, venter pale yellowish. 

Male . — Length of wing 3.0 mm. Palpus with sparse and relatively 
short hairs, “long” segment with erect bristles at extreme tip only, last 
two segments together about two-fifths as long as proboscis, last segment 
with a few modsrate hairs toward base on inner side. Scutal scales 
minute and coppery, discal spots barely visible. Abdominal tergites 
with narrower bands than in female, segments V and VI broader than 
long. Genitalia stout, not much exserted; mesosome broadly bridged, 
narrow and with relatively few projections at apex; paraproct with 
stout and blunt teeth; basistyle short and stout, with some moderate 
hairs along inner surface, subapical lobe (figs. 15, 16) with six slender 
filaments of which three most apical are barbed; dististyle with two 
bristles. 

Larva (description based on forty-two specimens from Napa, Solano, 
Merced, Tuolumne and Plumas Coimties, California). — ^Antenna 
constricted and tufted at apical third, dark at base and toward tip, 
nearly colorless between; upper head hair (C) double or rarely triple 
and about two-thirds as long as lower head hair (B) which is single 
and about one-fourth longer than antennal shaft, d slender and single; 
clypeal spine slender, light brown; mentum with about fourteen teeth. 
Shoulder hairs 1, 2, 5 and 6 usually single, 3 single to quintuple, 4 single 
or double, 7 double or triple; mesothoracic submedian hair (hair 1) 
double to quadruple, usually triple, one-third to two-fifths as long as 
antennal shaft ; thorax moderately spicular-pilose at 100 X magnification. 
Submedian hairs of abdominal tergites I and II double to quintuple, 
about one-eighth as long as antennal shaft; abdominal segment IV 
unpigmented in contrast to other segments (most evident in living 
specimens). Comb of about fifty apically fringed teeth in a patch; 
third pentad with seven to nine branches, fifth pentad with two or three 
branches; siphon about six times its basal diameter, about ten scattered, 
double to quadruple siphon hairs, basal one about one-third siphon 
length, apical ones small; pecten with ten to seventeen teeth, apical ones 
usually irregularly spaced and enclosing basal siphon tuft, middle tooth 
two to three dentate. Gills from one-third (type locality) to one and 
one-half times as long as saddle, depending upon locality; lateral hair 
of anal segment double or single, outer caudal hair single, inner caudal 
hair triple to quintuple. 

Pupa . — Submedian hair tuft at apex of abdominal segment II weak, 
with three or rarely four to five branches on a relatively long stem, 
about one-third as long as tergite III. Lateroapical hair tuft of tergite 
VIII with an average of 2.0 branches (140 tufts examined: 26 single, 
92 double, 21 triple and 1 quadruple. 

Type (U.S. National Museum No. 58663). — Male, 1 mile S. Mont- 
icello, Napa Co., California, October 8, 1947, reared from larva in shaded 
creekbed pool (R. Bohart). Paratypes, 31 males and 44 females, same 
locality as type, October 8 to November 4, 1947 ; 16 males and 21 females, 
Green Valley, Solano Co., California, August 29 (H. E. Cott and R. 
Bohart) and September 12 (R. Bohart), 1947, reared from larva in 
shaded pools near creek. 
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Other Material Examined . — California: Canyon Dam* and Blair- 
sden,* Plumas Co.; Vina, Butte Co.; Auburn, Placer Co.; Lake Tahoe, 
El Dorado Co.; Sebastopol, Sonoma Co.; Conn Lake,* Napa Co.; 
Stockton, San Joaquin Co. ; Sonora,* Tuolumne Co. ; Palo Alto, Santa 
Clara Co.; La Honda (larvae), San Mateo Co.; Watsonville, Santa 
Cruz Co,; Snelling,* Merced Falls* and Yosemite Valley, Merced Co.; 
Monterey,* Monterey Co.; Visalia and Orosi,* Tulare Co.; San Diego, 
San Diego Co. 

Biology , — The larvae occur in partially shaded streambed pools and 
along creek margins where there is an abundance of vegetation. They 
are often, but not always, associated with Lemna. On April 29, 1947, I 
collected them with Aedes fitchii (Pelt and Yoimg) and Anopheles 
freeborni Aitken in an open, reedy, algal pool near Crescent Mills, 
Plumas County. On the same day others were taken with Aedes 
increpitus Dyar in a pinecone-filled pool from melting snow near Canyon 
Dam, Plumas County. Both localities are about 5,000 feet in elevation. 
Other records from moderate to low elevations in the Sierras include 
dates from May to July. At low elevations and in southern California, 
records are mostly from August to November, from drying streams. 
Here the larvae are usually associated with C. apicalis and may become 
abundant. Where both Neoculex species occur together, reevesi is 
readily distinguished by the speckled appearance of die abdomen, the 
shorter siphon and the more nearly horizontal position of the body at the 
surface of the water. C. reevesi larvae are much more shy than those of 
apicalis and, when disturbed, will lie for long periods on the bottom. 
Nothing is known of the adult habits. 

Systematics , — ^This species has generally been confused with apicalis 
by previous workers. What appears to be the same mosquito was 
described in manuscript in 1943 by Pedro Galindo in his unpublished 
Master’s Thesis on the genus Culex in California. I am glad to follow 
Mr. Galindo’s suggestion (in a letter) that I describe the species and 
name it after Dr. W, C. Reeves of the Hooper Foundation, San Fran- 
cisco, in recognition of his numerous contributions to our knowledge of 
California CiSicidae. 

C. reevesi can be recognized in its various stages by the characters 
given in the key. The female is sometimes difficult to distinguish from 
that of territans, but re&oesi is smaller, has the pale markings somewhat 
yellowish, and has a stouter abdomen. The light color of the thoracic 
integument is striking in many examples but is subject to considerable 
variation. The dorsal abdominal bands may be reduced to lateral spots 
in both sexes but this does not appear to be of geographical significance. 
The length of the larval gills is fairly constant in any one area but varies 
greatly between areas. For example, a series of specimens from two 
localities in Plumas County at an elevation of about 5,000 feet all have 
much longer than the saddle; a series from three foothill localities 
in Merced and Tuolumne Counties have the gills about three-fourths as 
long as the saddle ; and specimens from several localities in Napa and 
Solano Counties have the gills from one-third to one-half as long as the 
saddle. The head hairs are relatively constant. In forty-one specimens 
from various localities four upper he^ hairs (C) were triple and seventy- 
eight were double. All eighty-two lower head hairs (B) were single. 
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Culex (Neoculex) derivator Dyar and Knab 

Ciilex derivator Dyar and Knab, 1906. Jour. N. Y. Ent. Soc., 14: 216. 

The range of derivator is reported to be Mexico and Costa Rica. I 
have studies specimens of adults and larvae from Bambito, Chiriqui, 
Panama which appear to be this species. They were sent to me by Mr. 
Pedro Galindo who reared the larvae from streambed pools. The male 
palpus is similar to that of territans, whereas the female palpus is long 
as in apicalis. The abdominal tergites have lateral apical spots only, as 
in some specimens of territans and reevesi. The male genitalia are 
similar to those of apicalis except that the mesosome lobes are connected 
by a slender sclerotized bridge. The larvae combine characters of 
several other species. As in arizonensis, the head hairs are double 
and nearly equal, and the pecten teeth tend to be apically fringed. 
However, the siphon has no broad basal pigmented band. As in 
apicalis, the mesothoracic submedian hair is less than half as long as 
the antenna, and the siphon hairs are fairly short. 
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STUDIES ON THE BIOLOGICAL REQUIREMENTS OF 
THE CAT FLEA 


W. N. BRUCE, 

Illinois Natural History Survey, 

Urbana 

INTRODUCTION 

This paper is the result of a series of studies on the nutritional and 
environmental requirements of the cat flea, Ctenocephalides felis Bouch^, 
made in an effort to determine some of the fundamental biological 
necessities of the species. 

Some valuable information was gleaned from a review of literature, 
although no real study could be found on the nutritional and environ- 
mental requirements of the cat flea larva; or as a matter of fact, of any 
species of flea. A study by Sikes (1931) on the rat flea Orchopeas 
howardi Baker, indicated that larvae of this species developed best in a 
dried blood and sand mixture in equalibrium with a relative humidity 
of 80 per cent at 21° C. Sikes found that no larval survival occurred 
at humidities below 70 per cent. All of his trials showed low survivals 
even with the most favorable conditions. On an average only 24.2 
per cent of the larvae matured in an atmosphere of 80 per cent relative 
humidity. The best single trial had a maturity of 18 of 25 larvae or 
72 per cent. Sikes also foimd the rat flea larva was not specific in regard 
to the origin of the dried blood used. Rifenburgh (1927) used an ex- 
cellent method of obtaining flea eggs from dogs. The animals were 
housed in cages which possessed a hardware cloth floor. Beneath the 
floor was spread a piece of paper onto which the flea eggs and debris fell. 
Eggs were sifted from the debris and placed into small crystallizing 
di^es with finely chopped rat feces. Leeson (1932) reared fl^a l^ae 
of several species of rat flea from eggs secured from mice. The larvae 
were reared at 74° P. in a moist incubator. Parman (1923) indicateli a 
temperature of 70°-80° F. was desirable for rearing the larvae of the 
hen flea, Echidnophaga gallinacea Westwood, on food derivedi^from the 
floor dust of the hen coop. * • 

Prom these few facts the author made his plans for experiments on 
the cat flea lap'ae to determine the limiting environmental elements 
and the conditions needed for maximum maturity of the cat flea larvae. 
The dietary studies were conducted to find some of the essential com- 
ponents in the larval diet, and thereby improve the nutrition of the 
larvae. 


TECHNIQUE OF STUDY 

Since this was to be a method for use in laboratories a reasonable 
number of fleas had to be reared on a small amotmd of food within 
laboratory containers. Therefore, a convenient 9 cm. petri dish was 
selected for rearing flea larvae. The practical measure of efficiency in 
the various experiments was the number of larvae that could be reared 
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to maturity from 100 viable eggs; the maximum size attained by the 
larvae; and also the length of larval stage in days. Eggs for all tests 
were procured from a large sheet of paper which was placed beneath 
the hardware cloth floor of a cat cage. Two cats were found adequate 
to supply 1,000 to 3,000 eggs daily. The eggs which fell from the cats 
onto the underl3nng paper were sifted through two screens (14 mesh 
and 38 mesh) and retained on the third and finest screen (48 mesh). 
The material in the third screen usually contained about 85 to 90 per 
cent eggs, the remaining 10-15 per cent being skin scales, debris, and 
flea feces. A convenient method was found for obtaining only fertile 
eggs for the cultures. Eggs were incubated for 24 hours, or until the 
developing embryo could be detected with the aid of a binocular micro- 
scope. Thus with the use of a small aspirator and a binocular micro- 
scope 100 viable eggs in the same stage of development were selected 
for each petri dish. A simple aspirator was developed by the author 
for creating a vacuum which was needed to operate the tiny collecting 
mechanism used to pick up the eggs. The aspirator consisted merely 
of a glass T tube with a smaller glass capillary tube fitted into one half 
of the top of the T. The capillary tube was connected to an air pressure 
tap. This simple gadget operates on about the same principle as does 
the common laboratory water aspirator. All foods used were ground 
to a powdery state in a small ball mill. The sand, used as a substrate, 
was first washed in concentrated HCl and then fired in a crucible. 
This removed soluble salts and destroyed all organic matter that might 
have contaminated the fine sea sand. A temperature of 80® P. and an 
atmospheric relative htunidity of 80 per cent were arbitrarily selected 
for all experiments except those where a study of temperatures and 
humidities were made. The affecting variables studied were in order 
as follows: quantity of dried blood, quantity of sand, amount of dried 
brewer's yeast, crowding effect, diameter of rearing dish, temperature, 
humidity, food materials, essential dietary components, and synthetic 
diets. 


EXPERIMENTAL RESULTS 

1. Relationship of Quantity of Food to Development . — ^The first 
information sought was that on the quantity of dried beef blood most 
desirable for rearing 100 larvae in a petri dish. In each test, the amount 
of powdered dry blood was 25, 50, 100, 200, 400, 800, 1600, and 3200 mg., 
respectively, mixed with washed sea sand varying from 0.125 to 16.0 
grams. The results of these tests indicated that with a mixture of one 
part of blood in five parts of sand by weight, at least 800 mg. of blood 
was required for rearing the maximum number of larvae from 100 viable 
eggs. 

Competition for food was apparently keen among larvae where 
less than 400 mg. of dried blood was used. Even where none of the 
larvae reached maturity, only a small part of the food was consumed. 
This would lead one to believe that feeding was a chance occurrence, 
and that increasing the amount of food increased the chance that 
some or all of the larvae would feed sufficiently to reach maturity. 
With insufficient food the minimum number of days for larval maturity 
was nearly doubled, besides producing slightly smaller individuals. 
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This may be explained by the fact that with less food the larva spent 
more time in search of food in order to reach the required prepupal size. 

It would seem apparent that at least 800 mg. of dried blood per 
petri dish is desirable to produce a maximum number of fleas from 100 
eggs in the diortest possible time. Therefore, 1 ^am of dried powdered 
food per 100 eggs was used in succeeding experiments. 

2. The effect of Various Amounts of Sand Upon Larval Development, 
Seven tests were run to find what ratio of sand to blood would be most 
desirable. In each test 100 viable eggs were placed in a petri dish with 
1 gram of blood and 0.0, 0.5, 1.0, 2.0, 4.0, 8.0, and 16.0 grams, respec- 
tively, of sand. 

From the results it seemed apparent that the scope of the experiment 
on the quantity of sand was bounded on one side by the inability of the 
larvae to properly feed and pupate in the crowded environment of no 
sand, and on the otl^er side by the inability of the Imvae to find the 
food in too much sand. The highest per cent maturity occurred with 
media containing 1 to 8 grams of sand per petri dish. Pour grams of 
sand for each gram of dry food was selected as a desirable quantity for 
the following experiments. 

3. The Effect of Yeast Upon the Development of the Flea Larvae, 
Because that brewer's yeast is often used to promote growth in lab- 
oratory insects, a series of eight diets containing 1 gram of desiccated 
beef blood with 0.0, 10.0, 50.0, 100.0, 200.0, 400.0, 800.0, and 1600 0 mg. 
of brewer’s yeast were formulated. The usual 100 eggs and 4 grams of 
sand were placed in each diet to determine the quantity of yeast most 
beneficial to growth. The per cent survivals for these tests were 
75, 78, 95, 81, 75, 69, and 65, respectively. It would appear from the 
data obtained that 50 to 100 mg. produced the greatest influence on 
rate of larval growth and the number to reach maturity. 

Too much brewer’s yeast was apparently detrimental to larval 
deyelopment. Perhaps the larvae in the presence of much yeast ate 
it in exclusion of the blood and thus had an unbalanced diet. It is 
logical to assume that the dried blood was laddng in some growth 
promoting substance which the brewer’s yeast supplied. The dried 
beef blood used in these experiments was prepared by baJdng whole 
blood in an oven at 210® F. for at least 24 hours or until all free water 
had evaporated. Undoubtedly this heating would inactivate or change 
certain vitamins or other growth promoting substances, and thus made 
the whole dried blood deficient in these materials. In any event, the 
addition of about 5 per cent by weight of brewer’s yeast proved to be 
most beneficial in this experiment. 

4. The Crowding Effect on Flea Larvae. Eight tests were made to 
determine how many fleas could be reared in a 9 cm. petri dish, when 
food material was increased proportionally to the number of eggs, 
without materially affecting the survival. 

The per cent survivals for the containers having 10, 25, 50, 100, 200, 
400, 800, and 1,600 larvae were, re^ectively, 100, 85, 96, 97, 85.5, 77.25, 
50.1, and 32.3. These results are not easy to explain unless the physical 
nature of the media and the feeding habits of the larvae are considered. 
The greater density of the media and the apparent preference of the 
larvae to feed in the top stratum probably caused enough competition 
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(crowding) to lower survival in the petri dish containing the greatest 
depth of media and proportionally the smallest top surface area per 
larva. It was apparent from the results that the condition referred to 
as crowding existed when more than 200 individuals were reared in a 
9 cm. diameter petri dish. 

5. Efect of Container Size on Larval Growth. Another ramification 
was a study of the influence of a change in the diameter of a container 
upon the per cent maturity from 100 eggs. The diet used consisted 
of 1 gram desiccated beef blood and four grams of sand with 50 mg. 
yeast, and was placed in 1, 2, 5, and 10 cm. diameter containers. Here 
again, as in the previous experiment, the tendency of the larvae to feed 
in a certain stratum of the media may explain their low survival of only 
12 per cent in the smallest container. The 2, 5, and 10 cm. diameter 
container had 89, 99, and 96 per cent survival, respectively. 

6. The Influence of Temperatures on Flea Larval Development. 
The results thus far had indicated that the environment of 80® P. and 
80 per cent relative humidity was quite satisfactory; but to dispel any 
doubts, four cultures were prepared and subjected to temperatures of 
70, 80, 90, and 100® F. having the humidity constant at 80 per cent 
relative. These tests used what was called a standard culture, that is, 
a culture containing 1 gram desiccated beef blood, 4 grams of sand, 
oO mg. of brewer’s yeast, and 100 viable flea eggs. 

The rate of gro'^^ of larvae at 90® or 100® P. was nearly twice as 
fast as at 70® F. The survivals for 70, 80, 90, and 100® F. were 90, 
98, 99 and 34 per cent, respectively, and the minimum days to reach 
maturity were 9, 5, 4, and 4, respectively. Low survival at 100® P. 
may have been in part caused by the growth of mold over the surface 
of the dried blood which excluded and competed with the larvae for food. 

7. The Influence of Humidities Upon Flea Larval Development. 

When the temperature was held constant at 90® P. and the relative 
humidity varied by Buxton’s method (1931) from 35 to 100 per cent, 
data were obtained as follows: For 35, 40, 45, 95, and 100 per cent 
relative humidities no survival occurred; the survivals with relative 
humidities of 50, 55, 60, 65, 70, 75, 80, 85, and 90 per cent were respec- 
tively 24, 77, 79, 91, 99, 98, 99, 96, and 88 per cent. The results might 
indicate that the larvae of the cat flea are adapted to growth in a wider 
range of humidities than the rat flea which, as reported by Sikes (1931), 
woiSd not grow with less than 70 per cent R.H. in equilibrium with the 
dried blood. At 50 per cent relative humidity, the rate of development 
was 2 to 3 times as long (12 days) as that of favorable humidities (4-5 
days). It is not clear why the low humidity should lengthen the larval 
stage, but it follows other observations that unfavorable environmental 
factors reduce maturity and/or prolojig the larval period. Excessive 
moisture of 95 to 100 per cent relative humidity produced such teavy 
molds upon the food that no larvae survived. ’ 

The data ofi the effects of temperatures and humidities didmot cause 
a change in the remaining experiments with regard to temperature or 
humidity. The remaining describe experiments used an atmospheric 
environment of 80° P. and 80 per c^^ Relative humidity. 

8. Nutritioruil Studies With Fiec^arvae. The following experiment 
was performed to And, if possible, a better larval food and some of the 
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essential components in the diet of the flea larva. Table I shows the 
results of a number of test foods with three columns which indicate by 
a + or ~ the presence or absence of a quantity of food ^pplement. 
The purified vitamin-free casein (Bacto), the blood albumin (Merck), 
lactalbumin (Merck), celluflour (Bacto), glucose, agar agar (Merck), 

TABLE I 


Value of Various Nutritive Combinations to the Fle-\ Larvae 


One Gram Pcx)d 

10 mg. 
Glucose 

50 mg. 
Brewer's 
Yeast 

40 mg. 
of Salt 
Mixture 

Per Cent 
Maturity 

Maximum Size 

Minimum 

Length 

Width 

Days to Beach 
Maturity 

Casein 



— 


0 

1.8 

.23 


a 

+ 

— 

+ 

12 

3.5 

.45 

11 


— 


4 

52 

3.55 

.47 

12 

a 

— 


— 

0 

2.2 

.30 


u 

+ 


— 

0 

2.4 

.31 


a 


+ 

4 

80 

3.9 

.48 

12 

Lactalbumin 

— 


— 

0 

1.6 

.24 


a 

+ 

-h 

4 

88 

4.0 

.50 

8 

Dried Milk 

— 

— 

— 

0 

2.7 

.25 


U 

JL 


4 

72 

3.55 

.46 

6 

Swift’s dog food.... 

— 

— 

— 

23 

3.7 

.47 

7 

Celluflour 

— 

— 

— 

0 

3.1 

.35 


a 

+ 


4 

16 

3.6 

.47 

12 

Agar agar 

— 

— 

— 

0 

1.5 

.16 



a 

+ 

+ 

4 

0 

2.2 

.19 


Gelatin 


— 

— 

0 

1.4 

.18 



+ 

+ 

4 

0 

3.4 

.32 


Brewer’s yeast 

— 

— 

— 

35 

4.0 

.49 

13 

Yeast cake 

+ 

— 

— 

20 

3.5 

.46 

! 10 

Dried mammalian 








Blood 


— 

— 

63 

4.1 

.50 

7 

Dried beef blood.. . 

— 

— 

— 

85 

4.1 

.52 

8 

« « « 

+ 

+ 

4 

100 

3.8 

.53 

4 

as a 

+ 

+ 

4 

92 

4.0 

.51 

5 

Desiccated red 








blood corpuscles.. 

— 

— 

— 

52 

3.8 

.48 

5 

Dried blood 








Albumin 

— 

— 

— 

89 

4.2 

.55 

4 

s 

— 

— 

— 

96 

4.1 

.54 

4 

U 

+ 

+ 

4 

88 

3.9 

.50 

4 

Hemoglobin 

— 

— 

— 

68 

3.8 

.48 

9 

« 

+ 

+ 

4 

84 

3.8 

.49 

5 

Fibrin 

— 

— 

— 

16 

3.7 

.46 

19 

s 

+ 

+ 

4 

100 

3.9 

.49 

4 

Synthetic diet 

+ 

+ 25 mg. 

4 

98 

3.9 

.49 

8 

a a 

+ 

— 

4 

0.0 

3.1 

.40 


u IC 

+ 

— 

4 

0.0 

2.9 

.39 
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gelatin (Merck), fibrin (Merck), and hemoglobin (Merck) were all of' 
high purity. Commercial grades of dried milk, brewer^s yeast (Anheuser- 
Busch, Inc.), Swifts* dog food, and dried mammalian blood were incor- 
porated in some diets. The salt mixture was prepared by the author- 
to resemble q-uantitatively the ionic concentrations in human blood. 
The mixture contained 0.5 grams of calcium chloride, 1 gram of mono-- 
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bacic potassitim phosphate, 2 grams magnesium stilfate, 2 grams ferric 
citrate, 0.2 grams copper sulphate tetra amine, and 12 grams sodium 
chloride. These salts were intimately mixed in a ball mill as were all 
food mixtures in the nutritional studies. In addition to the experi- 
mental diets indicated above, some not very successful trials were made 
with completely synthetic diets composed of 24 amino acids (Eastman^ 
vitamins, glucose, lipids, and salts. The composition of the amino 
acid mixture was as follows: 20 mg. glycine, 60 mg. alanine, 80 mg. 
valine, 180 mg. leucine, 80 mg. iso leucine, 80 mg. proline, 10 mg. 
hydroxyproline, 78 mg. phenylalanine, 220 mg. glutamic acid, 41 mg. 
aspartic acid, 20 mg. serine, 65 mg. tyrosine, 23 mg. cystine, 50 mg. 
histidine . HCl, 64mg. arginine . HCl, 193 mg. lysine . HCl, 23 mg. 
tryptophane, 35 mg. methionine 1.20 mg. dl-threonine, 40 mg. hydro- 
xyglutamic acid, 20 mg. cysteine, 20 mg. 3.5— l—diiodotyrosine, 
20 mg. dl-amino-n-valeric acid, 20 dl-amino-n-butyric acid. The 
proportions of amino acids were arbitrarily selected to simulate those 
by Womack and Rose (1936) in the study of the amino acid requirements 
of rats. The finished diet consisted of 85 per cent amino acids, 1.5 per 
cent Mazola com oil, 0.5 per cent glucose, 2 per cent agar, and 4 per 
cent salt mixture. To each gram of the above mixture was added: 
0.033 mg. thiamin, 0.047 mg. riboflavin, 0.33 mg. nicotinic acid, 0.14 
mg. pantothenic acid, 0.021 mg. p 3 nridoxine, 1.07 mg. ascorbic acid, 
0.0029 mg. ergosterol, 0.043 mg. beta-carotent, and 0.02 mg. alpha- 
trocopherol. The various amounts of vitamins were calculated from 
the estimated minimum requirements per 70 grams of protein in the 
food of man. Folic acid, biotin, and choline, which are normally 
found in small quantities in blood, were missing in the synthetic diets. 
These could have been necessary constituents of the diet and would 
have been added had they been available at the- time of the experiment. 
Experiments by Moore (1946) with carpet beetles indicated these to be 
important nutrilites. 

The two most troublesome features of the synthetic diet were the 
deliquescense and the growth of fungi and bacteria when kept in an 
atmosphere of 80 per cent relative humidity. At the lower humidity 
of 65 per cent the above troubles were checked. 

Vitamin free casein, lactalbumin, and cellufiour diets lacked some 
essential materials necessary for larv^ growth. The addition of 10 mg. 
glucose, 50 mg. brewer’s yeast, and 40 mg. of the salt mixture made 
these diets complete enough for larval development. On examining 
data on the casein diets it is evident that the addition of yeast gave the 
most increase in survival; however, only the salt mixture appeared to 
be essential. Glucose was not essential but did add some nutritive 
value to the casein diet. 

Agar agar (Bacto), which is composed of complex carbohydrates, 
did not prove to be a food with or without the supplements. Gelatin, 
an incomplete protein, 3 delded no growth in flea larvae even with the 
supplement of sugar, yeast, and salts. This would suggest that the 
amino acids not present in gelatin (tryptophane, valine, and methionine) 
are essential to the growth of flea larvae. The addition of the supple- 
ments had a beneficial effect upon the nutritive value of fibrin and 
hemoglobin and were essential for nutrition with lactalbumin, cellufiour, 
and dried milk. All of the blood components tested, except fibrin,. 
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were good sources of larval food with or without the supplement. 
With supplements added, fibrin was an excellent source of food; this 
was only a reflection upon its purity. 

The amino acid diets failed to nourish the flea larvae except those 
that contained 25 mg. brewer’s yeast. These results certainly indicated 
the absences from the amino acid diet of some essential food materials 
whidi were present in yeast. Experiments by Trager (1937) and 
Crowell and McCoy (1937) also indicated that yeast was necessary for 
the development of insect larvae on S3nithetic diets. 

In these experiments measurements of the larvae did not reveal any 
startling facts except that unless they attained a maximum length of 
about 3.5 mm. and a width of about 0.45 i^., they did not survive 
or pupate. Usually there was a correlation between percentage of 
survival, size of larva, and shortened time for development. 

SUMMARY 

A study was conducted with the larvae of the cat flea Ctenocephalides 
felis Bouchd to determine food requirements and optimum conditions 
for growth and survival with the intention of developing a standardized 
laboratory rearing procedure. 

1. The best growth and survival was obtained when larvae from 
100 viable eggs were reared in a media consisting of 1 gram dried beef 
blood, 50 mg. brewer’s yeast, and 4 grams of clean sand contained in a 
o-lO cm. petri dish, and kept in an SO® or 90° F. atmosphere with 65-90 
per cent relative humidity. 

2. Dried beef blood, dried mammalian blood, desiccated red blood 
cells, dried blood albumin, hemoglobin, and fibrin were among the best 
larval foods. Casein, lactalbumin, celluflour, dried milk, brewer’s 
yeast, yeast cake, and Swift’s dog food were poor larval foods. Agar 
or gelatin would not support larval growth. 

3. The synthetic diet of 24 amino acids, fats, salts, vitamins, etc. 
would promote flea larval growth only when brewer’s yeast was incor- 
porated in the food mixture. 
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NEW NORTH AMERICAN TOMOCERINAE 


HARLOW B. MILLS, 

Illinois Natural History Survey 

Since Folsom’s review of the North American Tomocerinae in 1913, 
this ^oup of Collembola has been well stabilized, and few additions 
(Denis, 1929; Mills, 1934; Bonet, 1934) have been made to our fauna. 

With the new genus herein reported, the Holarctic genera now re- 
cognized number two, both occurring in North America and one present- 
ly restricted to this continent. The common genus Tomocerus is prob- 
ably as well known, to persons not actively interested in the group, as 
any other in the CoUembola. Its members are large, occasionally 
6 mm. in length, metallic gray, active, and commonly encountered in 
rich decaying vegetation such as that in wooded areas. Occasionally 
species of Tomocerus will be found in caves, often incidentally, and a 
few have been modified to this habitat. 

Tomolonus and the Tomocerus subgenus Tritomurus^ however, 
approach more closely typical lucifuge forms, being blind or approaching 
it, pigmentless or with minute diffuse punctations, and with some 
modifications of the sensdlae. 

The purpose of this paper is to describe two new lucifuge species 
from the North American fatma, one of which represents a new genus. 
The genera and subgenera now known in the Tomocerinae can be 
separated by means of the following key: 

1. Postantennal organ present Tomolonus n. gen. 

Postantennal organ absent Tomocerus. 2 

2. Eyes present, 6 on either side of the head 3 

Eyes absent or reduced to a single pigmented eyespot on either side, 

Subgenus Tritomurus Frauen. 

3. Maxilla head bearing inwardly at its base a hairy, backward-pointing process 

(prostheca) Subgenus Pogonognathellus Paclt' 

Maxilla head without a prostheca Subgenus Tomocerus Nicolet 

Tomolonus, new gen. 

Tomocerus-Aike in appearance and general characteristics. Antennae 
four-segmented, the last two annulate. Postantennal organs present. 
Eyes reduced in number, 2 + 2 in the only known species. Color white 
with diffuse punctiform pigment. A single anterior bristle on corpus 
tenaculi. Dental spines present. Dentes slender, with numerous 
dorsal crenulations. Mucro bearing numerous hairs. 

Genot37pe: Tomolonus reductus n. sp. 

Tomolonus reductus n. sp. 

White, with minute, diffuse, punctiform pigmentation, more dense 
anteriorly and laterally on body segments and dorsahy on head. An- 
tennae, legs, venter, and furcula white. E 3 ^pots small, irregular in 

^Pogonognathus Bomer preocci: 5 )ied in fishes, and replaced by Pogonognathellus 
by Paclt (1^). 
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outline. Eyes, figs. 1 and 2, two on either side, at anterior edge of 
eyespot. Postantennal organ, fig. 1, smaller than an eye, consisting of 
four tubercles in an irregular rosette; close to and in front of the lower 
eye. Antennae not especially long but longer than the head, the seg- 
ments about as 7 : 12 : 46 : 19. The two apical segments annulate as in 
Tomocerus. No specialized organs noted at tip of fourth antennal 
segment. Third antennal segment organ composed of two heavy, 
parallel-sided, blunt clubs. Third abdominal segment slightly longer 
than fourth, about as 6 : 5. Genital and anal segments distinctly 
separated, the three anal valves slightly bulbous, fig. 3. Unguis, fig. 4, 
with fairly broad, straight pseudonychiae, basal folds, and two or three 
inner teeth, the basal one subtended by an oblique ridge on ungual base. 
Unguiculus rather broadly lanceolate, with an inner tooth. Tenent 
hair slender, pointed, not ^eatly different from other tibiotarsal setae. 
No distal subsegment on tibiotarsus evident. Furcula slender. Manu- 
brium scaled ventrally and setiferous dorsally. Dens scaled ventrally 
on basal half and hairy on apical quarter; hairy dorsally. Dens crenu- 
late dorsally, to the mucro about as 36 : 13. Dental spine formula 
2-3, 1/2,^ 1, the spines minutely striate, fig. 5. Mucro slender, fig. 6, 
hairy, with apical, subapical, two intermediate on the basal half, and 
two basal teeth, these latter teeth bearing small anterior-pointing 
lamellae. Corpus tenaculi with one short anterior bristle, fig. 7, the 
apex romdly truncate; rami quadridentate. Dorsal scales t 3 q)ically 
tomocerine, rounded at base and bearing rather coarse, parallel, longi- 
tudinal striae which extend beyond the apex to form minute teeth. 
Scales of the genal and gular area, as well as those of the furcula, pointed 
or rounded at apex; especially abundant on dentes just below the spines. 
Fringed dark hairs anteriorly on the mesonotum and on the fourth to 
sixth abdominal segments, becoming longer and more abundant post- 
teriorly. Large hairs also present on manubrium, base of dens, coxae, 
precoxae, and yentrolaterally on body. Bothriotricha seen on meso- 
notum and third, fourth, and fifth abdominal segments, their bases 
guarded anteriorly by short spines, fig. 8. Maxilla head without 
prostheca. Mandible with four or five-toothed apex and a large, 
separated, striate and tuberculate molar surface one-fourth from the 
apex. Length 1.7 mm. 

Cotypes , — Hastings Natural History Reservation, Monterey, Cali- 
fornia, February 14, 1946, 16 specimens; December 9, 1946, 3 specimens. 
From^ middens of Neoioma^ J.M. Linsdale. In the collection of the 
Illinois Natural History Survey. 

This species is unusual in several respects. It is the first tomo- 
cerine, to my knowledge, upon which a postantennal organ has been 
discovered. This structure, while small, is very apparent as is shown in 
the illustrations. Further, T, reductus possesses a reduced number of 


EXPLANATION OF PLATE I 

Tomolmus reductus n. sp. Fig. 1. Eyes, left side of head. Fig. 2. Left view 
head. Fig. 3. Left aspect of apex of 9 abdomen. Fig. 4. Right front foot, 
o* spines. Fi&. 6. L^t mucro. Fig. 7. Lateral view of tenaculum. 

Fig. 8. Bases of abdominal bothriotricha with adjacent guard hairs. 
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eyes, two comeae being visible on either side of the head. The tenent 
hair is reduced as is typical in the subgenus Tritomurm, but there does 
not appear to be the distal subsegmentation of the tibiotarsus which 
occurs in some species of that subgenus. 

THE TOMOCERUS COMPLEX 

Laing (1945) has discussed the uncertain history of the name Tomo- 
cerus, and has pointed out that strict application of the International 
Rules of Zoolo^cal Nomenclature might necessitate radical changes in 
the understan(fing and application of Tomocerits and several other much 
used names in CoUembola. More recently (Anon 3 nnous, 1947) there is 
indication that a request has been made to the International Commission 
on 2k)ological Nomenclature to suspend the rules and designate geno- 
types for Tomocerus, etc., which would bring these names into permanent 
use in the sense that they have been defined by Lubbock (1873), Folsom 
(1913), and others. Because Tomocerus has been in uninterrupted 
usage in its present sense for nearly a century, I feel justified in con- 
tinuing to use Tomocerus in this sense and in supporting the afore- 
mentioned petition before the International Commission. 

Tomocerus (Tritomurus) missus n. sp. 

Color wMte, or with punctiform blue-gray pigment dorsally on head, 
and posteriorly to and including the fifth abdominal segment. Some 
pigment extemo-laterally to the precoxae and third paratergite and 
some ventraUy on the manubrium. Dorsal pigmentation broken by 
rormd or elliptical white areas, more conspicuously so on the mesonotum. 
Antennae not especially long, approximately twice the head diagonal. 
Apex bearing a slender hooked hair. Ungues, figs. 9 and 10, with three 
conspicuous inner teeth, long, slender pseudonychiae which are inwardly 
laniellate at base, and basd folds. Unguiculus broad, lamellate, with 
an inner tooth. ^ Tenent hair somewhat variable, slightly bent and blunt 
at apex, or straight and pointed. Apex of tibiotarsus weaMy subseg- 
mented. Dens about 4.5 times the mucro, with numerous, transverse, 
dorsal corrugations. Dental spines, fig. 11, variable in number, the 
general formula of material at hand being 5-8 / 3-5, 1, rarely with another 
small spine beyond the large, typically apical, one. A series of long 
heavy hairs occurs beside the spine series. Mucro, figs. 12 and 13, 
long and slend^, well covered with hairs which are not shown in the 
figures; with apical, anteapical, one median, and two basal teeth. The 
subapical and median teeth each with a lamella extending proximad. 
Corpus tenaculi, fig. 14, blunt, truncate, with one anterior curved seta; 
rami quadridentate. Eyespots and eyes absent. Maxilla head without 
a prostheca as is found in Pogonognathelhis. Third abdominal segment to 


EXPLANATION OF PLATE II 

Tritomurus missus n. sp. Fig. 9. Right front foot, specimen from Grafton 
Cave. Fig. 10. Right rear foot, Eckert’s Cave specimen. Fig. 11. Left dens 
glowing spine arrangem^t. Fig. 12. Right mucro. Fig. 13. Left mucro. 
Fig. 14. Tenaculum, left view. Fig. 15. Female genital opening and spermatheca, 
lateral view. 
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fourth about as 6 : 5. Body well scaled, the typical tomocerine scales with 
parallel longitudinal striations and feathered or pointed tips. Mesonotal 
collar of nearly straight, heavy, pointed hairs. Simhar but more 
pointed ones from the third to sixth abdominal segments, becoming 
longer and more abundant posteriorly; also on coxae and precoxae. 
Under highest magnification these hairs appear very finely and regularly 
pubescent. Short, pointed hairs abundant ventrally and laterally 
on^ head, legs, and collophore. Manubrium and dentes with short 
hairs dorsally; manubrium scaled ventrally, and dentes ventrally with 
heavy, broad, scale-like hairs. Bothriotricha noted on the first to fourth 
abdominal segments, the bases subtended by a series of minute, sharp, 
inconspicuous spines. Genital aperture of female with large anterior 
Bud posterior valves, covered with irregular bosses, fig. 15; duct leading 
inwardly to a partially coiled, striate spermatheca. Aperture of male 
small, the genital papilla covered with minute hairs; the duct fairly 
broad, somewhat tortuous, and ending in a slight enlargement into which 
two tubes from the testes open. Maximum length 3 mm. 

Cotypes. — Grafton Cave, Jersey County, Illinois, January 1, 1944, 
2 specinaens, Charles L. Remington; April 8, 1944, 9 specimens, Charles 
L. Remington; March 4, 1948, 16 specimens, H. B. Mills; Eckert’s 
Cave, Monroe County, Illinois, January 27, 1947, 2 specimens, B. D. 
Bmks and L. J. Stannard. In the collection of the Illinois Natural 
History Survey. 

The subgenus Tritomurus, discussed critically by Bonet (1931), is 
the extrenie trogolophile representative in the subfamily Tomocerinae. 
Pi^entation is reduced, eyes are absent, and there are other characters 
which accompany these changes. Four widely separated species are 
recognized by Gisin (1944) up to the present time: T. scutellatus Prauen- 
feld, from European caves, T. suzukaensis Yosii from Japan, and T. 
calif ornicus Folsom and T. oregonensis Denis from North America. 
According to the same authority, T. macrocephalus Kolenati (1858) does 
not belong to this Order. ^ Two other species, T. terrestralis Stach (1922) 
and T. ruigadoensis Yosii (1939) have been referred to this genus by 
their authors. Both of these species have or approach a full Tomocerus 
number of eyes (6 + 6; Yosii states *‘Eyes eight on either side ...” 
but in his figure he shows only 5!). 

Tomocerus and Triiomurus are separated by Folsom (1913) by the 
presence or absence of eyes and a clavate tenent hair, and the possession 
of a one- or two-segmented tibiotarsus. Handschin (1929) considers 
only blindness and the presence or absence of a t3rpical tenent hair in 
separating the species groups. Gisin (1944) separates the genera only 
on the presence or absence of eyes, and follows Bonet in reducing 
Triiomurus to subgeneric standing. What all of this amounts to is 
that we are here considering two species groups which at their ex- 
trenuties certainly may merit generic distinction. As species approach 
m these complexes, as is illustrated by Stach’s terrestralis, Yosii’s 
rmgadoensis, and Bonet ’s vasconicus, we find overlapping of “generic” 
characters until some conomonly upi are valueless as absolute criteria. 

It is possible that Denis’ surmise that Tritomurus is a polyphyletic 
group is correct. Nevertheless, the use of this name, as well as Pogon- 
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ognathdlus, furnishes a convenient division on a subgeneric basis and 
therefore the species grouping is of value. 

Tomocerus (Triiomurus) missus is readily separated from the other 
blind forms described in tliis genus by the slender mucro with a single 
intermediate tooth, and the obliquely truncate unguiculus bearing a 
tooth on the inner angle. The tridentate tmguis, with the conspicuous 
teeth rather evenly spaced is also diagnostic. The blind Tritomurus 
forms of the world can be separated by the following key: 

1. Mucro without intermediate teeth. Unguiculus lanceolate, with small 

basal spines scutellatus 

Mucro with intermediate teeth. Unguiculus lanceolate and unarmed or 
broadly lamellate with inner tooth 2 

2. Unguiculus broadly lamellate, wiUi inner tooth. Unguis strongly tridentate. 

Mucro with one intermediate tooth missus 

Unguiculus not broadly lamellate; if approaching this condition then unguis 
not tridentate and with more than one intermediate mucronal tooth 3 

3. Unguis bidentate. Dental spines with four or five in an inner series parallel 

to the apical spines in the regular series suzukaensis 

Without a second apical series of dental spines 4 

4. Unguis unidentate oregonensis 

Unguis bi- or tridentate califomicus 
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RESISTANCE OF CULEX QTJINQTTEFASCIATUS SAY 
LARVAE AND PUPAE TO EXPERIMENTAL 
DROUGHT 

GEORGE H. BICK, 

Zoology Department, Tulane University, 

New Orleans, Louisiana 

Studies on mosquito sex ratios and the resistance of their aquatic 
stages to desiccation have nearly always been recorded as incidental to 
life history studies, rearing techniques, etc. Since specific papers on 
these subjects are scarce an attempt is made to assemble a few of the 
scattered references. 

Resistance of eggs of various species of Aedes and Psorophora to 
varying periods and degrees of diyness is well known. Among the 
numerous papers may be mentioned: MacGregor (1915,1916), Feeding 
(1919X Dunn (1926), Hearle (1929), Mail (1934), Shannon and Putnam 
(1934), Taylor (1934), Johnson (1937, 1947), Gebert (1937), Horsfall 
(1939, 1942), Yates (1945). 

Literature relative to resistance of anopheline eggs to desiccation 
is much more limited. However, as early as 1899 Celli and Casagrandi 
recorded that Anopheles larvae hatched from eggs which had been dry 
for two days. Christophers and Stephens (1900), James and Liston 
(1904), James and Christophers (1909) have all recorded instances of 
Anopheles eggs laid on damp mud hatching upon addition of water. 
In spite of these pioneer observations this phase of anopheline bionomics 
has been neglected until quite recently. Many of the recent publica- 
tions based on field observations in the South Pacific mention drought 
resistance. Among these are Belkin (1945) and Perry (1946). Thomp- 
son (1945) in Sierra Leone considered resistance of gamhiae and melas 
eggs. All of the above are based primarily on field observations and 
we know of no quantitative laboratory data. 

Likewise, resistance of Anopheles larvae and pupae was mentioned 
by several of the early workers: Celli and Casagrandi (1899), Howard 
(1900), Nuttal and Sliipley (1901), Howard, Dyar, and Knab (1912). 
Hinman (1938) remark^ upon resistance of Anopheles quadrimaculatus 
larvae to dryness after the draw down of the T. V. A. reservoirs. The 
aforementioned observers in the South Pacific have introduced the 
problem anew. The only quantitative data based upon experimentation 
for any Anopheles that we know of are those of Schoof et al (1945) for 
quadrimaculatus and those of Bick and Penn (1947) for walkeri. 

Publications concerning resistance of various culicine larvae and 
pupae to desiccation include: Macfie (1914), Fielding (1919), Alcock 
(1921), Peryassd (1922), Young (1922), Headlee (1945). The only 
quantitative data based on experiment concern A, oegyptL We have 
seen no work which specifically considers resistance to desiccation of the 
larval or pupal stages of any species of Cidex. 

Data on the sex ratio of recently emerged anopheline adult populations 
are scanty. Bradley (1926) conducted extensive investigations on A. 
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quadrimacidatus, A. punctipennis, A. crucians and sunimarized previous 
work for the genus. His results and those of the following for various 
species are controversial and apparently permit of no generalizations: 
Rees (1901), Ross (1911), Van Breemen (1920) Nuttal and Shipley 
(1902), Harold (1923), Russell (1925), Keener (1945). 

Data given by Young (1922), Shannon and Putnam (1934) and 
Penn (1947) for two species of Aedes all indicate a preponderance of 
males in recently emerged populations. 

A previous study (Bick and Penn, 1947) considered resistance of 
Anopheles walkeri Theobald, Aedes vexans (Meigen) and Wyeomyia 
smithii (Coquillett) larvae to experimental drought. These species 
showed considerable variation in their survival when subjected to 
certain definite intervals of experimental drought and each species 
survived strikingly long periods without free water. However, the 
experimental material was not followed through either until emergence 
or imtil death of all larvae so that the effect of the drought on actual 
adult production was not determined. This paper considers resistance 
of Culex quinquefasciatus Say to various periods of experimental drought 
and its effect on the number of adults produced. 

Culex quinquefasciatus breeds quite generally in small shallow 
collections of polluted water such as back yard puddles, stagnant 
ditches, etc. It would be expected that, during ainost any season, 
periods of drought would probably result in the removal of standing 
water from such habitats and their reduction to a damp mud condition. 
Subsequently, even a slight rainfall wotild flood such limited areas. 
It seems that any container provided with filter paper from which all 
visible free water has been removed would correspond to the damp mud 
condition. The addition of water to a depth of 34” to 34” would 
duplicate natural conditions which follow a shght rai^all. The present 
experimental study attempts to simulate the natural wet and damp 
conditions tmder which, it appears, C. quinquefasciatus may often 
survive. 


METHODS 


All larvae and pupae were obtained from three collections: (1) 
polluted side pools at Davidson's Creek, 1.5 miles northwest of Oxford, 
Mississippi, October 4, 1947; (2) side pool of polluted creek draining 
golf course at University of Mississippi, October 18, 1947; (3) same 
location as (2), November 1, 1947. 

The collections were immediately taken to the laboratory and the 
experiments run at room temperatures averaging 70®F. Only these 
recently caught and lively fourth instar larvae and pupae were used. 

Each larva in a drop of water from the collection source, was 
introduced into a container provided with filter paper or with paper 
toweling to fit. The larvae were distributed in covered petri dishes or in 
large glass covered, enamel pans in the following manner: 

Hours Dry No. in Petri Dishes No. in Large Pans Total Used 

24 4 dishes, 16 each 1 pan of 100 177 

1 dish of 17 


48 

5 dishes, 15 each 

1 pan of 100 

175 

72 

6 dishes, 15 each 

1 pan of 100 

190 

96 

8 dishes, 15 each 

2 pans, 100 each 

320 
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Petri dishes were used to obtain accurate quantitative data and to 
facilitate observations as to the stage of development at time of death. 
Large pans were used to obtain large scale supplemental data. Con- 
ditions in petri di^es and in pans were not the same. The water- 
holding capacity of the filter paper (in petri dishes) was greater than 
that of the toweling (in the pans). Head space in every pan was 
considerably greater than in the petri dishes and the number of larvae 
per unit of s^ace was not the same. Moreover three different pans 
not of standard size were used. Hence all general conclusions are based 
on results from larvae in petri dishes. Data from the pans are considered 
only as supplemental. 

Water was removed by tilting and shaking each container xmtil 
all visible free water was gone. Groups of larvae were kept on the 
moist filter paper for 24, 48, 72, and 96 hours. Following these drought 
periods each container was flooded with water from the collection 
source and thereafter examined daily. During each examination the 
number of survivors (and the stage each had reached) was recorded, 
the progress toward pupation at the time of death observed, and all 
dead individuals removed. 

Pupal resistance was determined by introducing various numbers 
of recently caught lively individuals into petri dishes or pans and then 
removing all visible free water as for the larvae. These pupal containers 
were not flooded. Adult production was recorded daily and the obser- 
vations continued until all had emerged or were unsuccessful in trans- 
formation. 

The total number of males and females produced from experimental 
and from control containers of pupae was recorded. Sex ratios resulting 
from stock containers of pupae not used in the experiments were also 
recorded. These data are included along with information on pupal 
resistance. 

RESULTS 

Initial larval survival {Table /). — Some larvae survived every interval 
of drought tested: 80% (24 hours), 37% (48 hours), 10% (72 hours), 
5% (96 hours). But a comparison between expected survival, based on 
controls, and survival in the experimental dishes show that increasing 
intervds of drought resulted in a marked increase in the per cent 
reduction in survival of larvae. Thus the reduction for 24 hours of 
drought was 17%, for 48 hours 60%, for 72 hours 89% and for 96 
hours 95%. It is clear that any drought period in excess of 24 hours 
materially reduces the number of surviving larvae. 

Microscopic examination of 202 dead individuals following the 
drought showed that 64% exhibited a humped thorax or pupal respira- 
tory trumpets or both, indicating that internal changes preliminary to 
pupation were well advanced. Twenty nine per cent died as true 
larvae. Seven per cent produced apparently fuUy formed pupae under 
drought conditions but all were dead when first observed. 

Deaths under control conditions were of course limited. However, 
conditions^ at death did not parallel the experimental material and there 
was no evidence that a pre pupal period is critical under normal condi- 
tions. Of the controls 20% died as prepupae, 40% as larvae, and 
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40% as pupae. It seems that the cause of death is not due solely to a 
lack of free water but to its lack at the critical period when internal 
changes preparatory to pupation are well advanced. These observa- 
tions agree in general with those previously recorded for Aedes vexans 
with the exception that a larger number of Culex quinquefasciatus were 
successful in pupation under drought conditions. 

Adidt production {Table 77). — ^Adults were produced under flood 
conditions following every interval of drought tested. 47% of the 
original larvae produced adults after 24 hours of drought, 17% after 
48 hours, 3% after 72 hours, and 0.8% after 96 hours. But a com- 
parison between expected adult production based on controls and the 


TABLE I 

Survival of Larvae Immediately Following Drought 


Collec- 

tion 

date 

Container 

Hours 

dry 

No. 

used 

Expected 
survival 
based on 
control 

Number 

sur- 

viving 

Per 

cent 

sur- 

viving 

Per cent 
reduction 
due to 
drought 

10/18 

18/18 

Petri dish 
Pan 

24 

24 

77 

100 

75 

62 

87 

80.5 

87.0 

17.3 



10/18 

10/18 

Petri dish 
Pan 

48 

48 

75 

100 

71 

28 

11 

37.3 

11.0 

60.5 




Petri dish 
Pan 


1 ^^ 

85 

9 

3 

10.0 

3.0 

89.4 



11/1 

11/1 

Petri dish 
Pan 

96 

96 

120 

200 

114 

6 

0 


94.7 




Control 




Per cent 

Per cent 

Per cent 

Per cent 

Container 

No. used 

surviving 
24 hours 

surviving 
48 hours 

surviving 
72 hours 

surviving 
96 hours 

Petri dishes 

44 

98 

95 

95 

96 


adult production in the experimental dishes shows that the drought, 
probably so weakened the larvae that even for the 24 hour sample the 
adult population was reduced 45%. For longer intervals the reduction 
was much more striking. A reduction of 79% was recorded after* 
48 hotars, a reduction of 96% after 72 hours, and a reduction of 99% 
after 96 hours. 

It was originally thought that sufficient material would be available 
to determine the minimum drought interval causing the death of all 
larvae. However, rain and cold weather ruined the sources of material 
after November 1 when the effects of 96 hours of drought were deter- 
mined. Yet the fact that the 96 hour interval resulted in a 99% 
reduction in number of adults shows quite clearly that this is the prac- 
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tical maximtun drought period which the species can survive and 
produce adults. 

As stated previously, experiments in large pans were designed to 
supplement data from the petri dishes. In general, initial survival 
and adult production in pans followed a pattern similar to that in petri 
dishes, i.e., there was a decrease in survival and adult production with 
increasing intervals of drought. However, data from petri dishes and 
pans differed as follows: the per cent larvae surviving the 24 hour 
drought and the per cent which produced adults were both greater for 
the pans than for the petri dishes. In contrast, survival and adult 
production were considerably greater in the petri dishes for all longer 
drought intervals. It seems that the petri dhshes provided the more 

TABLE 11 


Adult Production, Drought Followed by Flood 


Collec- 

tion 

date 

Container 

Hours 

dn,” 

1 

No. 

used 

Expected 
number of 
adults 
based on 
control 

Number 

of 

adults 

Per 

cent 

adults 

Per cent 
reduction 
due to 
drought 

10/18 

10/18 

Petri dish 
Pan 

24 

24 

77 

100 

65 

36 

67 

46.7 

67.0 

44.6 

10/18 

10/18 

Petri dish 
Pan 

48 

48 

75 

100 

63 

m 

17 3 
6.0 

79 3 


Petri dish 
Pan 

72 

72 



3 

0 

3.3 

0.0 

96.0 

11/1 

11,1 

Petri dish 
Pan 

96 

96 

120 

200 

101 

1 

0 

0.8 

0 0 

99.0 


Control 


Total used 

Total number of adults 

Per cent adults 

44 

37 

84 


favorable habitat but that the differences were not manifest in the 
24 hour sample. 

Pupal survival and sex ratio {Table III ). — Of 298 pupae subjected 
to the drought 98% produced adults. There was only one death before 
transformation was well under way. Of 123 control pupae 99% pro- 
duced adults. In the previous study an adult production of 94% for 
Aedes vexans pupae was recorded under similar drought conditions. 
These results have convinced the author that placing pupae on damp 
filter paper is an excellent technique for obtaining large numbers of 
adults in perfect condition since the usual tendency for many adults 
to fall into the water and die, or at least to become worthless for further 
study is eliminated. 
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Sex was recorded for 414 adults resulting from experimental and 
from contml pupae. Pupae under drought conditions gave a male: 
female ratio of 1.0: 1.1. The controls gave a ratio of 1.2: 1.0. However 
there was no consistent correlation among ratios obtained from the 
various samples of experimental pupae, nor among ratios obtained 
from the various samples of control pupae. It seems that the above 
ratios may be combined to represent approximately the correct ratio 
(1.0: 1.0) for these experiments since pupal mortality was negligible 
in either case and since observations were continued with a known 
number of^ pupae until all had either died or produced adults. 

In addition adults produced in two stock containers representing 
two collections were sexed before all had emerged. Results were as 


TABLE III 

Pupal Resistance and Sex Ratios 


Collec- 

tion 

date 

Container 

Con- 

dition 

No. 

used 

i 

No. 

males 

produced 

No. 

females 

produced 

Male: female 

Per cent 
emerging 

10/4 

Petri dish 

Drought 

97 

51 

42 

1.2 :1.0 

95. 8‘ 

10/4 

Pan 

Drought 

100 

38 

61 

1.0 :1. 6 

99.02 

10/18 

Pan 

Drought 

101 

51 

49 

1.0 :1.0 

99.0® 



Totals 

298 

140 

152 

1.0 :1.1 

97.9 

10/4 

Petri dish 


25 

10 

15 

1.0:1. 5 

100* 

10/18 

Pan . 


98 

58 

39 

1 4 :1.0 

99.0 



Totals 


68 

1 

54 

1.2 :1.0 

99.1 


Total 








(Wet and 








dry) 


421 

208 

206 

1.0 :1.0 

98.3 


‘One dead pupa. 

Three mcompletely emerged. 

*One individual not accounted for. 

*One incompletely emerged. 

^One incompletely emerged. 

follows: collected October 18, 124 males, 92 females (1.3: 1.0) ; collected 
November 1, 168 males, 125 females (1.3: 1.0). Since a few surviving 
larvae and pupae remained in the containers when the adults were 
sexed, these latter ratios can not be considered absolute. The quite 
general tendency of male mosquitoes to emerge earlier undoubtedly 
accounts for the higher male production in the stock containers. 

DISCUSSION 

Bick and Penn (1947) showed that fourth instar larvae of Aedes 
vexans, Anopheles walkeri, and Wyeomyia smithii all resisted 96 hours 
or more of continuous experimental drought. Culex quinquefasciatus 
also survived this interval but it resulted in a 95% reduction in the 
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number of survivors. Based on the maximum number of hours of 
drought which each can survive, representatives of these genera may be 
rated as follows: Wyeomyia smithii (192 hours), Anopheles walkeri 
(120 hours), Aedes vexans (96 hours), Culex quinquefasciatus (96 hours). 

But regardless of initial survival, the present study shows that the 
drought apparently so weakened the larvae that even a 24 hour interval 
resulted in a 45% reduction of the adult population and that for 96 
hours a 99% reduction was effected. Clearly, 96 hours may be taken 
as the maximum drought interval for Culex quinquefasciatus. 

Russell (1925) reared isolated pupae in individu^ test tubes with 
1-2" of water and reported the following mortality: Anopheles quadri- 
maculatus — 46.3%, An. punctipennis — ^27.2%, An. crucians — 23.5%. 
Crowell (1940) reported 7% pupal mortality in massive colony rearings 
of Aft. quadrimaculatus under flood conditions. In contrast C. quinque-- 
fasciatus pupae subjected to drought showed but a 2% mortality and 
Bick and Penn (1947) found a 6% mortality for pupae of A. vexans. 
These results demonstrate the practical importance of including in 
routine control operations all depressions which have been reduced to 
the damp mud stage. The ease in obtaining a large number of adults 
in perfect condition from pupae placed on slightly damp filter paper 
warrants advocating this procedtue in rearing techniques. 

Based on 94% emergence, Bick and Penn (1947) reported a male; 
female ratio for A. vexans of 1 : 1.6. The present study shows that C. 
quinquefasciatus with an emergence rate of practically 100% yielded 
a male female ratio of 1:1. 


SUMMARY 

1. Larvae of Culex quinquefasciatus were subjected to controlled 
drought in the laboratory. 362 mature larvae were kept on damp 
filter paj^r in covered petri dishes for 24, 48, 72, 96 hour intervals 
after which they were flooded to determine survival and thereafter 
were observed daily to determine adult emergence. 

2. Some larvae survived every interval tested. The drought 
resulted in a reduction of surviving larvae as follows: 24 horns (17%), 
48 hours (60%), 72 hours (89%), 96 hours (95%). Any drought period 
exceeding 24 hours materially reduced the number of surviving larvae. 

3. At least one adult was produced under flood conditions subse- 
quent to every interval of drought tested. The drought resulted in a 
reduction of adults as follows: 24 hours (45%), 48 hours (79%), 72 
hours (96%), 96 hours (99%). 

4. In another series of experiments, 292 adults (98%) were pro- 
duced from 298 pupae maintained under continuous drought. 

5. The 421 adults which emerged from the pupal experiments 
were sexed. 208 were males, 206 females, a ratio of 1.0; 1.0. For 
all practical purposes the ratio obtained from experimental and from 
control pupae was the same. 
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SBORNlK NARODNlHO MUSEA V PRAZE (ACTA MUSEI NATIONALIS 
PRAGAE). 

We have received ten numbers devoted to Zoology, apparently all that have 
been published in that field. Of these, eight are entomological, seven dealing 
with the Coleoptera and one with the Embiidina. Volume I B contains four 
zoological numbers, all published in 1938; volume II B contains three, all pub- 
lished in 1940; and volume III B contains three, all published in 1947. One short 
paper is in the Czech language, with a Latin summary; the others, except for an 
mtroduction or summary, are in Latin, French, or German. All papers are tax- 
onornic. The most important are Monographische Studien uber die bulgarischen 
Embiidinent by Karel Tdborsky; Etudes sur les esplces du genre Anthaxia Eschsck. 
{CoL Bupr.)t by Jan Obenberger; Ad regionis palearcticae Buprestidarum cog- 
nitifmem additamenta, by Jan Obenberger; and Additamenta ad cogfiitionem specierum 
generis Phytodecta Kirby, by Jan Bechyne.— M. T. J. 



A SUPPLEMENT TO ‘‘KEY TO KNOWN PUPAE OF THE 
GENUS CALENDRA, WITH HOST-PLANT AND 
DISTRIBUTION NOTES^i 


A. F. SATTERTHWAIT, 

U. S. D. A., Agricultural Research Administration, 

Bureau of Entomology and Plant Quarantine 

Under '‘Description of Pupae,*’ p. 147, insert the following descrip- 
tion to precede C. inaequalis (Say). 

Calendra monnon (Chttn.) 

Rostrum with six seta-bearing tubercles only, basal pair on or not 
on prominences. Wrinldes sometimes present and almost identical 
about the bases of basal and second tubercles; sometimes smootib or 
less rough about basals than about second tubercles; meso- and meta- 
notal setae lacking; setae of eighth tergite usually absent; prolatero- 
pronotal setae usually, and medio- and spiraculo-pronotal setae 
regularly, lacking. 

Female. — Length, 11.65 mm., pronotal width, 3.11 mm. Rostrum 
with six conical, seta-bearing tubercles without basal prominences; 
wrinkles about bases of basal and second tubercles almost identical, less 
prominent than on apical three-fourths; rostrum reaches tips of pro- 
tibiae. Prolatero-pronotal setae four; setae of eighth tergite six, 
apically multipointed. A fairly prominent conical projection without 
seta near annus, each side. 

Description from a pupa which 3 delded an adult. Length, 10.51 to 
13.28 mm., average (10), 11.63 mm.; pronotal width, 2.74 to 3.59 mm., 
average 3.07 mm. 

THs species may key to “y” on page 161 or to “e*” on page 162, 
depending on whether the basi tubercles appear to be on prominences 
or merely a wrinkled plane. 

On page 161, before “Length” in line “z” insert “Mesonotal setae 
two or more,” and in line “zz” insert “Mesonotal setae lacking.” 

Under “zz,” insert “j^” and “jj'” as follows: 

j’. Spiraculo-pronotal setae present. Length 7.81 to 8.25 mm., average 
(2), 8.03 mm.; pronotal width, 2.78 to 2.98 mm., average 2.88 mm. 

(See notes under “oo”) C. inaequalis 

jj’. Spiraculo-pronotal setae lacking. Length, 10.51 to 13.28 mm., 
average (10), 11.63 mm.; pronotal width, 2.74 by 3.59 mm,, average 
3.07 mm. Devdops in Scirpiis ocddentaUs (S. Watts) Chase. 
Occurs in Ariz., Calif., Idaho, Nev., Or^., Utah, Wash., Wyo., 
and Alberta and British Columbia C. monnon 

On page 162, before “Total length” in line “f *” insert “Four rostral 
tubercles,” and in line “ff*” insert “Six rostral tubercles.” 


^Satterthwait, A. F. 1931. Ent. Soc. Amer. Ann., 24: 143-172, illus. 
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Under “ff,” insert “k'” and “kk'” as foEows: 
k'. Prolatero-pronotal setae present. (Measxirements, distribution, and 

host-plants as under “ff,” page 162) . . C.venatus 

kk'. Prolatero-pronotal setae lacking. (See notes under “jj'” C. mormon 

On page 151, insert the following description to precede C. costi- 
pennis (Horn). 

Calendra multilineata Satht. 

Rostrum with six conical, seta-bearing tubercles, the basals on 
broad, irregular, deeply wrinkled areas. Mesonotal setee lacking. 
Prolatero- and postlatero-pronotal setae four each, medio-pronotals, 
two; mesonotal setae lacking; metanotals, two. Setae of eighth tergite 
lacking. 

Female. — Length, 12.66 mm., pronotal width, 3.19 mm. Rostrum 
with six conical, seta-bearing tubercles, the basals, and to a lesser 
degree the middle tubercles, on broad, irregular areas with one fold 
nearly as high as the basal tubercles; the paired tubercles equally spaced 
on rostrum, but those of third pair closer together than those of basal 
and median pairs; rostrum long, slender, reaching beyond protibiae, 
Prolatero-pronotal setae widely separated, the inner setae near the 
middle of the front margin of pronotal disc, the outer near the edges 
and as near to the medio-pronotals as to the inner prolatero-pronotals; 
medio-pronotals and postlatreo-pronotals normally placed, the outer 
postlatero-pronotals quite small; spiraculo-pronotals lacking or tiny; 
mesonotals none; metanotals two. 

Description from a reared pupa. Length, 11.90 to 12 66 mm., 
average (2), 12.28 mm.; pronotal width, 3.19 to 3.23 mm.; average, 
3.21 mm. 

This species keys to ‘'r,'" only. On page 160, change and add 
‘‘r»” and ^rr»” to read: 

r. Sides or prominences not overhanging. 

r*. Mesonotal setae lacking. Length, 11.90 to 12.66 mm., average (2), 
12.28 mm. Develops in Sdrjnis occidentahs (S. Wats.) Chase. 
Occurs in 111 , Ind., Mich., Nebr., Tex., Utah, and Wis., 

C. multilineata 

it'. Mesonotal setae usually four or more, rardy two. 

On page 163, insert before ''Calendra inaequalis"' the paragraph: 
Calendra mormon, Mormon Billbug. 

Scirpus occidentalis (S, Wats.) Chase, Viscid Great Bulrush. 

On page 164, under "Calendra rdbmta" and following "Scirpus 
validus,*^ add "Scirpus occidentalism^ 

On page 164, following the paragraph for "Calendra robustam' add 
the paragraph: 

Calendra multilmeata, Many-lined Billbug. 

Scirpus occidentalis. 

On page 168, following the paragraph on "Scirpus validus,'' insert 
the paragraph: 

Scirpus occidentalis, Viscid Great Bulrush. 

Calendra mormon. Calendra robusta. Calendra multilineata. 



A NEW SPECIES OF PELOCORIS FROM NEVADA, WITH 
NOTES ON THE GENUS IN THE UNITED STATES 

(Hemiptera: Naucoridae) 

IRA LA RIVERS, 

University of California, 

Berkeley 

Family NAUCORIDAE Fallen 1814 
Subfamily Naucorinae (StM) 1876 
Genus Pelocoris StSl 1876 
Pelocoris Shoshone sp. nov. 

Dorsum bicolored, head and pronotum yellowish, hemelytra and 
abdomen black, sides yellowish. Under surface: legs yellowish, most 
of remainder somewhat darker, except propleuron, which is yellowish; 
mesostemum black, bordered laterally by yellow. Size: 8-9 mm. 
long, 5 mm. wide. 

Head. — 3.25 mm. wide (including eyes), 2 mm. long; yellow, smooth 
and glistening, a median line of faint, yellow-brown mottling beginning 
in anterior quarter and extending to pronotal margin, where it expands 
to a triangle ; as long as wide between eyes (77 : :78) ; eyes closer anteriorly 
than posteriorly (55::70), inner margin curved laterad; antennae 
3-segmented, pilose; labrum yellow, smooth, evenly rounded at free 
edge; mouth parts yellow, reddening at tip; eyes reddish-yellow. 

Pronotum. — smooth, glistening, yellowish, posterior border darker; 
4.5 mm. wide posteriorly, 3 mm. anteriorly; 2 mm. long medially, 2.5 
laterally (135::85 and 60::75, respectively); surface minutely reticulate 
under strong power; propleura yellow, darker on posterior and internal 
margins; scutellum blackish, conspicuously tipped with yellow. 

Hemelytra. — ^blackish, embolia white, contrasting with the deeply 
infuscated remainder; abdominal dorsum beneath wings velvet-black, 
fading to brown, then yellow on borders; golden pile conspicuous 
laterally; abdominal venter conspicuously pilose, brownish, each 
segment yellow at margin. 

Legs . — Prolegs with coxae prominent, elongate; two small clusters 
of reddish-brown, short spinules on intemo-anterior margin, one cluster 
proximad, the other distad; a small cluster of similar spinules distad on 
intemo-posterior margin; femora characteristically swollen and globular, 
bearing the narrow, attenuated tibiae which fit into grooves on the 
anterior edge of the femora; tarsi reduced to one se^ent, forming the 
points of the tibiae. Mesolegs with coxae semi-prominent, much 
smaller than procoxae, margined and pilose exteriorly; femora yellow, 
polished, narrow and linear, flattened dorso-ventrally; anterior mar^ 
smoothly rounded, with a few scattered reddish spinules, posterior 
margin flattened, ridged dorsally and ventrally, each ridge bearing 
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conspicuous, short, reddish spinules and short golden pile; apical tip 
of femur with a comb of short, reddish spinules above tibial junction, 
the above-mentioned posterior ridge spinules likewise forming dense 
combs at the tip; tibiae cylindrical, glistening-yellowish, conspicuo^ly 
armed with long, reddish spines, among which are set smaller spines, 
arranged, but not markedly so, in lines along the length of tibia; two 
denser combs of spines arm the tibial apex; tibial dors^ bearing a mat 
of thin, long, yellow hairs extending most of the tibial length; tarsi 
yellowish, 2-segmented, the segments about eq^-sized, linear-cylin- 
drical, edged with two rows of small, reddish spinules below; a mat of 
long, thin, yellow hairs on upper surface; last segment dark at tip, 
bearing the two long, yellowish, simple tarsal claws, darker at base and 
apices. Metalegs generally similar to mesolegs, except that posterior 
femoral margins bear no short yellow pile, only short reddish spinules; 
femora more robust, terminal comb of spines lacking, except for two 
closely set spinules; tibiae similar to mesotibiae, but much longer, 
yellow mat much more conspicuous; tarsi as described for mesolegs, 
but longer. 

Genitalia, — See fig. 1. 

Type locality, — ^Nevada, Lincoln County (Ash Warm Springs in 
Pahranagat Vafiey, 24(1)40, el. 3800 ft. -LaR). 

Types, — Holotype (No. 5906) and allotype (No. 5907) in the collec- 
tion of the California Academy of Sciences. Paratypes in the collections 
of the U.S. National Museum, British Museum (Natural History), 
Clemson College, Dr. R.L. Usinger, Dr. H.B. Hungerford, Hanry P. 
Chandler and the writer. The type series consists of 19 specimens, 
14 males and 5 females. 

Pelocoris shoshone represents a remarkable westward extension of the 
generic range in the United States, no member of the genus beiag known 
previously west of the Rockies. This is the only new addition to our 
fauna since Torre-Bueno described P. carolinensis from some of the late 
C.S. Brimley’s North Carolina specimens 40 years ago. Previous to the 
discovery of the new species, the designations ‘Telocoris*' and “Ambry- 
sus” were tantamount to “East’’ and “West” when considered in the 
light of the geographies of United States naucorids. 

P. femoratus (Palisot-Beauvois) 1805 ranges over the entire United 
States East of the Rockies. I have seen specimens in the Usinger collec- 
tion from Kansas {Coldwater, 12(IV)26, -Beamer & Bare), Ohio {Hebron, 
10(VI)16, A J. Basinger), New York (White Plains, -J.R. Torre-Bueno), 
New Jersey (Riverton, 17(VIII)02, E.P. Van Duzee), Florida 
(Dunedin, (IV)25,-W.S. Blatchley), South Carolina (Graniteville, 
25(X)30 and Myrtle Beach, 3(VII)30, -D. Dunavan), Mississippi 
(Charleston, _10(IX)26, -H.M. Harris), Louisiana (Slidell, 14(IX)30, 
-H.M. Harris). I have also seen other South Carolina specimens, 
from various localities (D. Dunavan), in the Clemson College collection. 

As even a casual perusal of the above-mentioned specimens immedi- 
ately shows, what we call P. femoratus in this country is either a widely 
variable entity, or severd very closely related units as yet insuJBSciently 
known to be satisfactorily separated. As Dr. Usinger has pointed out 
in conversation, for example, the Dunedin specimens are quite easily 
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separable, as a tinit, from the Coldwater individuals. A final solution 
of this phase of the problem will require a great many more specimens 
from intermediate localities than are now available, and my concern with 
femoratus material as now understood has been solely that of providing 
comparative notes for the new species. 





Fig.1. a, female subgenital plate (ventral aspect) of P. shoshone, allotype. 
B, female subgenital plate of JP. femoratus^ Coldwater, Kansas. C, female sub- 
genital plate of P. carolinensis, metatopotype. S, female abdominal tip (dorsal 
aspect) of P. carolinensis, metatopotype; the same figure will also serve for P. 
shoshone^ allotype. T, female abdominal tip of P. femoratus, Coldwater, Kansas. 

M, male aedeagus of P, femoratus, Coldwater, Kansas (k, basal aedeagal plate) . 

N, male aedeagus of P. shoshone, holotype. 0, male aedeagus of P. carohnensis, 
metatopotype. 


P, carolinensis Bueno 1907, was 

“Described from 8 males and 8 females taken by Mr. C. S. Brimley, at Lake 
Ellis, Havelock, N. C., and two carded specimens from Blanfort, S. C., in the 
American Museum of Natural History collections. Types in TJ. S. National 
Museum (cf and $ ), American Museum of Natural History (two carded specimens 
mentioned above), collection of C. S. Brimley (<f and 9 ), and my collection. 
“This bug differs from the species recognized as Pelocoris femoratus Pal., 
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Beauv., in its smaller size, more slender shape, the cleft female genital segment, 
the more densely punctate and stouter prothorax, and the more noticeably flat- 
tened prothoracic margins.” (Torre-Bueno, 1907.) 


Dr. Htmgerford (1919, 1927) has recorded the species from a single 
Kansas locality, in the latter paper giving an excellent, detailed account 
of the life history of his specimens. His opening paragraph is of interest : 
**The above-named bug'* (P. carolinensis) “is the only representative 
of the family Naucoridae reported from Kansas. It has been taken 
several times from some pools near Coldwater, Kansas, but has not been 
found elsewhere in the state. I have previously reported the first 
collection which consisted of a long series of this insect taken by Mr. 
Beamer and his entomological survey party on July 28, 1916". His 
efforts to establish the species in the vicinity of Lawrence, some 300 
miles northerly from Coldwater, were unfruitful. 

I have seen specimens in the Usinger collection from the type 
locality, Lake EUis, N.C., a male with a red type label, and a female 
compared with the types, and so stated in Torre-Bueno’s handwriting. 
I was further privileged to see additional Lake Ellis specimens, as well 
as one from Southern Pines, N.C., all in the collection of the N.C. 
Department of Agriculture, and found two males and two females 
among a lot sent me from Clemson College, three being from Pontiac 
and the other from Bethune, S.C. In certain structural characters, 
P. carolinensis is the most strikingly distinct of our three species, and I 
am inclined to believe it occurs only along the Atlantic Coast. Dr. 
Hungerford's Coldwater specimens, from my examination of the dozen- 
or-so examples in the Usinger collection, are clearly P. femoratus. The 
southernmost record I know is the following excerpt from Torre-Bueno 
(1915), written of a specimen in the Harris collection: ^^Naucoris poeyi 
No. 148, ‘Florida, Doubleday’ is Pelocoris carolinensis Bueno, character- 
istic" 

P. shoshone differs externally most markedly from P. femoratus and 
P. carolinensis in its possession of a blackish, abruptly yellow-tipped 
scutellum, black area down the median line of the prostemum, black 
dorsum of the abdominal segments, and marked robustness of the legs. 
This latter difference may be more concretely specified in proportionate 
ratios; 


Ratio of metatibial 
width to length 
P. shoshone 1 : : 9 
P. femoratus ] ^ 

P. carolinensis] 


Ratio of metatarsal 
width to length 
P. shoshone 1 : : 7 
P. femoratus I ^ 

P. carolinensis] ' ' 


1 . 


2 . 


The following key will differentiate the three species: 

Female subgenital plate deeply notched at apex, emargination at least 
twice as deep as wide; male dorsal aedeagal plate abruptly truncate at 

tip; Atlantic Coastal carolinensis 

Female subgenital plate only weakly emarginate; male aedeagal plate 

rotmded or weakly emarginate 2 

Female dorsal terminal abdominal plate distinctly notched at tip; male 

aedeagal plate emarginate at tip; U. S. east of Rockies femoratus 

Female dorsal plate rounded at apex; male plate rounded at apex; Nevada, 

^o^one 
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The Pelocoris biimpressus of Montandon (1898), said to be from 
“North America*', is unlaiown to me. Hungerford wrote of it in 1919: 
“Montandon and Champion both mention this as a variety of the species 
Pelocoris femorata, as set forth in the key. Stal says it is from North 
America”. In his key, it is differentiated from P. femoratus by the 
following couplet: 


'‘B. A dark streak on embolium, scutdlum dark P. biimpressus 

BB. Not as above P. femoratus” 


I have few biologic notes on P. shoshone. Ash Warm Springs, the 
type locality, varied in temperature from 36°C to 32°C in the area 
within which the type series was collected. The warmest water was 
that issuing directly from the seven springs which served as the source 
of the water, augmented by several spots along the main channel 
bottom from which water could be seen entering the channel. The 
springs lay close to the foot of a small hill, and each gave rise to a short 
stream which entered the main channel — a winding, even-sided and 
flat-bottomed streamcourse, thickly lined with algae, but otherwise 
clear and unimpeded. Ten side streams entered the main channel a 
few yards downstream from the springs. The total length of the main 
waterbody is some 100 yards, and maximum width somewhere near 
15 feet, although most of the major portion lies between 8-10 feet. It 
is much favored locally as a swimming pool, and only near the source- 
springs was much vegetation, exclusive of algae, noticed growing. 
Unlike Dr. Htingerford's experience with his Coldwater specimens, 
I found P. shoshone markedly mild-tempered, and never noticed any 
inclination to bite; furthermore, the owner of the pools, who has seen 
the entire “swimming” population of the valley come-and-go many 
times during his tenure, cotdd not remember a single complaint against 
any aquatics except notonectids, although naucords.were perhaps the 
most abundant animals there. 

I am indebted to a number of people for many of the specimens 
utilized in this report. I would like to thank Dr. R.L. Usinger for free 
access to his extensive series of Pelocoris, and for criticism of the manu- 
script. Mr, D.L. Wray, of the North Carolina Department of Agri- 
culture's Division of Entomolo^, generously sent specimens of P. 
carolinensis from the type locality for examination, while Dr. O.L, 
Cartwright was kind enough to let me see all the Pelocoris in the Clemson 
College collection. 
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A TEXTBOOK OF ENTOMOLOGY, by Herbert H. Ross. John Wiley and 
Sons, Inc., New York, and Chapman and Hall, Limited, London, ix+632 
pages, 434 figures. 1948. Price, 36.00. 

The publishers have kept their promise to give us something new in the way 
of a general entomology text. At the same time, its use will not mean a radical 
departure from the way in which the beginning course is conducted. The text 
merely attempts to present a well-balanced treatment of the subject, in which 
taxonomy is given a reasonable place in relation to insect biology, and in which 
suitable space is devoted to the newer developments in the fiel^ of physiology and 
insect control. 

Dr. Ross attempts to emphasize principles throughout the work. This is 
evident in the very readable introductory chapter on the history of entomology 
(pp. 1-25), in his discussion of insect palaeontology (pp. 425-^), and in the parts 
devoted to insect ecology (pp. 446-482) and control (pp. 482-515). The chapter 
on insect physiology (pp. 119-171), which follows those on external (pp. 58-99) and 
internal (pp. 109-118) morphology, is designed to present the matter, in one place, 
by function rather than by structure. 

Two hundred and six pages are devoted to taxonomy. A rather conservative 
classification is used, but there are certain departures from systems commonly 
employed, for example, in the placing of the Collembola in a separate subclass of 
Insecta, the Oligoentoma, and in the reduction of the Strepsiptera to a suborder of 
the Coleoptera. As a whole, the presentation of the subject is lucid. The student 
is not introduced to a bewildering an-ay of families; the most important families, 
or m mmy cases supeifamilies, are included, particularly in the treatment of the 
major orders, but most of the smaller orders are treated without consideration 
of their subdivisions. 

The original illustrations are for the most part well executed and the borrowed 
ones well selected. Exceptions to this are few. Some minor errors, inaccuracies, 
pd instances in which a different arrangement or choice of material might have 
been made, occur, but it is practically impossible to publish a first edition which 
IS entirely free from such. This text should find wide usage in beginning courses 
in general entomology.— M. T. J. 



A RATIO HYPOTHESIS PERTAINING TO THE 
BIOLOGICAL ACTION OF POISONS 
AND DRUGS 

J. FRANKLIN YEAGER axd SAM C. MUNSON, i 

U. S. Department of Agriculture, Agricultural Research Administration, 
Bureau of Entomology and Plant Quarantine 

In a previous publication (3) a working hypothesis was presented to 
explain the relationship found to exist between the concentration of 
administered poison and the survival time of insects injected with sodium 
metarsenite. This hypothesis, which will be referred to here as the 
“ratio h 3 rpothesis,” was stated briefly in a generalized form and at 
greater length in a mathematical form. The physicochemical interpreta- 
tion of the data rested upon an assumed variable ionization of the 
arsenite within the range of concentrations used. The purpose of the 
present paper is to state the generalized form of the ratio h 3 rpothesis 
more precisely, to distinguish between this hypothesis and any physico- 
chemical interpretation that may be associated with it, and to accept 
as more likely for sodium metarsenite another tentative interpretation 
which is based upon degree of ionization of the arsenious acid produced 
by hydrolysis rather than upon degree of ionization of the sodium 
metarsenite.2 

The following definitions and discussion are necessary for an under- 
standing of the concise statement of the ratio hypothesis that will be 
given below: 

Let z represent a drug or a poison that has been administered to an 
organism or applied to some other physicochemical system. The 
method of administration is immaterial and, in the case of an organism, 
may be oral, by application to body surface, by inhalation, or by 
injection into the body fluid or tissues. 

Let X and y represent either two different chemical species or the 
proportions in which a single chemical species is affected by two different 
conditions of restraint. Thus x and y may be the chemical forms (as 

^Now Assistant Professor of Biology, George Washington University. 

*The authors are grateful to Adrien Albert, of the Wellcome Research Institu- 
tion, London, England, for pointing out that these results would be in greater 
accord with the more modem concepts regarding electrolytic solutions and with 
the results of Hoskins (1), if the postulate were made liat the arsenious acid 
molecule, formed by hycbrolysis, were the toxic chemical species in the insect 
poisoned with sodium metarsenite. The authors also appreciate the kindness of 
Sterling B. Hendricks, Bureau of Plant Industry, Soils, and Agricultural Engineer- 
ing, and Walter J. Hamer, National Bureau of Standards, in discussing this paper 
with them. 
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molecules and ions) in which z is considered to exist in solution within 
the blood and tissue fluids of the organism, or x may be the number of 
molecules (or ions) affected by one condition and y the number affected 
by another condition of restraint; in either case z — x + y. The 
assumption is made that x, but not y, is the form or condition in which z 
is toxic to the organism. Let and Cy be the respective concentrations 
of X and y, and let c be the total concentration of z; then c = c* + Cy, 

If X and y are different chemical species, they are assumed to be 
components of an equilibrium which is such that, if some x is removed 



Figure 1. A hypothetical c, r curve, showing that the ordinate may consist 

f Cd\^ ( Cd 

of parts p and (1 — p) I ) and that (1 — ?) I 7” / vary between 

1 — p and 0 as c varies betvs^een cd and a concentration ci that within experi- 
mental error corresponds to r = />. Mathematically, the curve is treated 
as though it approaches p asymptotically (cur\’^e A), although the point 
p, Cl may be at a minimum as in the curve B. On the horizontal axis values 
of c increase in the direction of the arrow. The value of r varies from 0 to 1.0. 


from the solution, some y will change into x, thereby maintaining the 
value of an equilibrium constant. If x and y are the proportions 
of z under two different conditions of restraint, I and II, respectively, 
these conditions of restraint are assumed to be so related that an 
increase or decrease in I (and hence in cf) will result in an equivalent 
decrease or increase in II (and hence in cf), and vice versa. In either 
case the relationship between c, and Oy may be symbolized by xtl^y. 
The equibilibrium is considered to be such that, as the concentration c 

decreases regularly, the ratio increases regularly from a minimum 
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— = # up to a maximum -^ = ^ = 1. The relationship between the 
c c c 

ratio r and the concentration c is represented by a c, r curve of the 
type shown in figure 1. 

As indicated by figure 1, — is the sum of a constant part, p, of the 

c 

ordinate, and of the other part which varies inversely with c; i.e., 






As c decreases, — — ^ rises toward its maxi- 


mum of — — 1-^, with velocity and acceleration that is determined 


by the factor 


(?)"•■ 


thus the variable part of the ordinate that lies 


above the level of is (1 — . The variable portion of — 

is less than 1 — ^ when c > but equals 1 — ^ when c < c^; — may 

c 

not exceed tinity, for c, may not exceed c, + c, and can eqixal c, + Cy 


only when Cy = 0. It follows that — = ^ + (1 

c 


-»(?)■ 


and that 


Cx = cp + c {1 p) ^ ; and when c<Ci, Cy = 0 and = c. 

By inflection” is meant a region of irregularity, perhaps associated 
with a discontinuity, such as has been found in concentration-survival 
time curves and in curves of the concentration-per cent mortality type 
or, more generally expressed, in concentration-time of effect curves 
(figure 2) and in concentration-degree of effect curves (figure 3). Figure 2 
represents a concentration-survivai time curve with a region of inflection 
the lower limit of which projects on the concentration axis at Cd. In 
this paper a concentration-time of effect curve will be referred to as a 
c, t curve and a concentration-degree of effect curve as a c, ^ curve. 

By ‘'physicochemical system” is meant either (1) functioning 
protoplasm in contact with blood, tissue fluid, or an artificial fluid 
substituted for these, or (2) a nonliving S 3 rstem (an enzyme system, for 
example) capable of showing a reaction to the action of a poison or drug. 

The ratio hypothesis now may be stated concisely as follows : If, in 
a physicochemical system, z — x + y,m accordance with the equilibrium 


x'^y such that - = r increases regularly from a minimum, p, toward 
c 

a maximum, 1, as c regularly decreases, and if r approaches its maximum 
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with sufficient acceleration? it is possible for inflections to occur in the 
corresponding c, t and c, s curves. 

Whether or not a curve obtained experimentally will exhibit an 
inflection when the conditions of the ratio hypothesis are fulfilled will 



Figure 2. A h 3 pothetical c, t curve, which approaches a and asymptotically; 
and correspond to and in figure 1. The broken line corresponds to 
the condition that z ^ x throughout the concentration range. Arrows indi- 
cate the directions of increasing concentration and time of effect (for example, 
siarvival time). 
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depend upon several other conditions, among which are the following: 

(1) The experimental errors must be small enough not to obscure the 
inflection or, conversely, the inflection must be sufficiently large. 

(2) The experimental points that represent the c, tor Cj s curve must be 
sufficiently numerous and near enough together in the region of the 
inflection to delineate the inflection. (3) The critical concentration 
Cd must fall within the range of concentrations used experimentally 
and must be so far removed from asymptotic extremities of the c, t 



Figure 3. A hypothetical sigmoid c, 5 curve of the percentage-mortality type. 
The broken line indicates the region of inflection and arrows indicate the 
direction of increasing values of c and of s, which in the figure is represented as 
per cent. This curve corresponds to a given value of t. The inflection may 
move up the curve in the direction of the broken arrow as t increases. 


curve and from the extremities of the c, s curve th'at the inflection will 
be tmobscured by the larger errors at those extremities. 

The ratio hypothesis is of sufficient generality to apply to different 
physicochemical situations. It would apply, for example, if y should 
represent molecules of a poison and x toxic ions formed from them by a 
variable degree of ionization in accordance with the law of mass action. 
It would be applicable in case the pharmacological or toxic effect were 
to involve only a molecular or only an ionic species of the drug or 
poison, provided that the activity of the chemical species varied with 
concentration in accordance with the h 3 rpothesis, in which instance 
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Cx would represent the concentration of the species that was active 
and Cy the concentration of the species not active; here the conditions 
of restraint would be those implied by the physicochemical concept of' 
“activity.” It would apply also if molecules of undissociated poison 
were to compete with a metabolite for combination with a particular 
enzyme, in which instance x would be that proportion of the molecules 
that successfully combine and y the proportion prevented by the 
metabolite from combining with the enzyme. The hypothesis would 
apply also in case the toxic effect of a poison were correlated with the 
degree of hydrolysis of the y form of the poison, x representing the 
form after hydrolysis, provided that the degree of hydrolysis varied 
in accordance with the conditions of the hypothesis. 

The ratio hypothesis alone offers no means of identif 3 dng x and y 
either as particular chemical species or as particular conditions of 
restraint but, in conjunction with an inflection or discontinuity of the 
kind specified, it does suggest that the involved poison or drug does 
exist in an effective {x) and a noneffective (y) chemical form or as a 
single species subject to two different conditions of restraint (I and II). 

In the authors* previous paper (3), reporting results obtained by 
injecting sodium metarsenite into roaches, it was shown that the ratio 
h 3 ^othesis can be used as a basis for obtaining calculated survival 
times that agree well with those obtained experimentally and that this 
hypothesis serves to explain the appearance of the inflection found in 
the c, t curves. The physicochemical interpretation tentatively offered 
was that the arsenite ion formed by ionization of the sodium metarsenite, 
or something dependent upon the arsenite ion, was the toxic chemical 
species (z), whereas the sodium metarsenite molecule (y) was nontoxic. 
But according to the more recent concepts of physical chemistry, within 
the concentration range used the sodium metarsenite must be considered 
to be completely ionized. Disregarding possible interpretations based 
on activity, competition, etc., complete ionization of the sodium 
metarsenite necessitates the discarding of the inteipretation that rests 
upon an assumed incomplete or variable ionization in favor of a more 
likely but still tentative one based upon a hydrolysis equilibrium. 
According to this hydrolysis interpretation, (1) sodium metarsenite 
exists in solution only as sodium ions and arsenite ions, no molecules of 
sodium metarsenite being present; (2) at and below the critical con- 
centration, Q, all the arsenite ions or a constant proportion of them in 
buffered body fluid are hydrolyzed mto molecules of arsenious acid 
that ionize to a slight degree but above as concentration increases 
in a less buffered or unbuffered body fluid, the proportion hydrolyzed 
and unionized decreases to a minimum value, p; and (3) the arsenite- 
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ions are considered to be the nontoxic form (y) of the poison and the 
arsenious acid molecules the toxic form (*). This interpretation is in 
line with one given by Hoskins (1) relative to the penetration of sodium 
arsenite through the insect integument. The authors’ results and those 
of Hoskins are in agreement regardless of which physicochemical 
interpretation is preferred, provided that the same interpretation is 
applied to both sets of results. On the other hand, the two sets of 
results are not necessarily in disagreement when one set is interpreted on 
the basis of a variable ionization or activity and the other set on the 
basis of hydrolysis, for then it becomes a question of whether the 
equilibrium x'^y and the effective chemical species, x, are the same 
for penetration throt^h the integument as for toxic action in the tissues. 

The hydrolysis interpretation does not change the character of the 
mathematical analysis and the curve fitting reported earlier (2, 3, 4). 
It means merely that the equilibrium * ^ y is interpreted as a hydrolysis 
rather than as an ionization equilibrium, and that y is considered to 
be arsenite ions rather than molecules of sodium arsenite and x 
arsenious acid molecules rather than arsenite ions. 

. This amplified statement of the ratio hypothesis and this tentative 
physicochemical reinterpretation are presented with the hope they may 
be of aid in the discovery of general principles pertaining to the mode 
of action of drugs and poisons in biological systems. 
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A NEW APHID ON DEVIL SHOE STRING 
(TEPHROSIA VIRGINIANA, L. PERS.)' 


CLYDE F. SMITH, 

Raleigh, North Carolina 

Neoamphorophora tephrosiae, new species 

It has been dfficult to place this species. It does not fit in any of the 
described genera but I do not feel the differences justify the erection 
of a new genus. The general characters of this species are suggestive 
of Neoamphorophora Mason, but it differs from Neoamphorophora in 
lacking a distinct media in the hind wing. However, some of the 
specimens have the media indicated by a short stub (fig. 1). The 
majority have neither the media nor the cubitus indicated. Because 
of the apparently unstable condition of the veins of the hind wing the 
writer believes tephrosiae fits best in the genus Neoamphorophora, 
Material of tephrosiae differs from Microparsus Patch in having the 
cornicles swollen rather than subcylindrical. 

Alate vivipara. — Color of living material amber to reddish brown; 
cleared material shows the coloration characteristically fuscous to 
piceous on all segments of the antennae (except basal one-tenth of III 
which is pale), on distal one-half to two-thirds of all femora, on distal 
and proximal one-third to all tibiae (the middle portion of the tibiae 
is light), and on all of the cornicles, cauda and anal plate. Cubitus 
and 1st anal vein of fore wing dusky. Remainder of body and appen- 
dages pale to slightly dusky. 

Measurements: length of body 1.70 to 2.00; width of head through 
eyes 0.48-0.52; antennal III, 0.75 to 0.90; IV, 0.68 to 0.78; V, 0.55 to 
0.69; VI, 0.16 to 0.20 plus 1.00 to 1,34; rostum attaining second coxae; 
rostral IV plus V, 0,13 to 0.14; hind tibiae 1.88 to 2.05; hind tarsi 0.13 
to 0.14; cornicles 0,47 to 0.51; cauda 0.35 to 0.41. 

Antennal III with 15 to 23 sensoria; of 42 antennae 1 had 15, 2 had 
16, 6 had 17, 6 had 18, 8 had 19, 7 had 20, 7 had 21, 4 had 22, and 1 
had 23 sensoria on antennal III. Antennal IV with 1 to 14 sensoria; 
of 41 anteimae 1 had 1, 1 had 2, 3 had 3, 2 had 4, 2 had 5, 1 had 6, 
4 had 7, 3 had 8, 5 had 9, 3 had 10, 4 had 11, 6 had 12, 4 had 13, and 
2 had 14 sensoria on antennal IV. Antennal V without secondary 
sensoria. It is interesting to note that the 1943 material averaged 
fewer sensoria than the 1941 material; in 1941 antennal III had 16 to 
23 sensoria and IV had 8 to 14; in 1943 antennal III had 15 to 21 and 
IV had 1 to 11 sensoria. Antennal hairs short and inconspicuous, 
distinctly shorter than diameter of antennal segment. 

Cubitxis and media of hind wing usually absent. However, the 
cubitus may be indicated by a short stub on an occasional specimen and 
the media may be indicated in the same manner or by a branching (?) 

^Research Contribution No. 2, published with the aid of the State College 
Research Fund, Department of Zoology, North Carolina State College of Agricul- 
ture and Engineering of the University of North Carolina. 
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of the radial sector near the tip of the wing. The media of the fore 
wing is once branched. The 1st anal and cubitus are heavily bordered 
with fuscous. Cornicles distinctly swollen. Cauda bearing 3 pairs 
of lateral hairs and 1 dorsal hair. 

Apterous vivipara , — Color of living material amber to reddish brown. 
Cleared material shows the same characteristic coloration as the alate. 

Measurements: Length of body 2.30 to 2.70; width of head through 
eyes 0.52 to 0.55; antennal III, 0.92 to 0.96; IV, 0.71 to 0.83; V, 0.55 to 
0.66; VI, 0.18 to 0.20 plus 1.00 to 1.12; rostrum attaining second coxae; 
rostral IV plus V, 0.13 to 0.14; hind tibiae 2.00 to 2.14; hind tarsi 0.13 
to 0.14; cornicles 0.45 to 0.56; cauda 0.45 to 0.60. 


H. Wnff (vanabon) 



Neoamphrophora tephrosiae Smith 




Antennal III with 8 to 21 sensoria; of 38 antennae 1 had 8, 2 had 11, 
1 had 12, 4 had 13, 3 had 14, 8 had 15, 4 had 16, 5 had 17, 4 had 18, 
4 had 19, 1 had 20, and 1 had 21 sensoria on antennal III. Antennals 
IV and V without secondary sensoria. Antennal hairs short and 
inconspicuous, distinctly drorter than diameter of antennal segment. 
Cornicles distinctly swollen. Cauda writh 3 pairs of lateral hairs and 
1 dorsal hair. 

Apterous ovipara . — Color of living and cleared material similar to 
that of the alate vivipara. 

Measurements: Length of body 1.5 to 2; width of head through 
eyes 0.45 to 0.51 ; antennal III, 0.79 to 0.91; IV, 0.65 to 0.70; V, 0.49 to 



386 


Annals Entomological Society of America [Vol. XLI, 


0.60; VI, 0.14 to 0.18 plus 1.00 to 1.2; rostral IV plus V, 0.12; hind 
tibiae 1.7 to 1.95; hind tarsi 0.12; cornicle 0.50 to 0.55; cauda 0.50. 

Antennal III with 12 to 16 sensoria; of 15 antennae 3 had 12, 4 had 
13, 5 had 14, 2 had 15, and 1 had 16 sensoria on antennal III; antennals 
IV and V without secondary sensoria. 

Alate male . — Color of living and cleared material similar to that of 
the alate vivipara. 

Measurements: Length of body 1.10; antennal III, 0.70; IV, 0.61; 
V, 0.51; VI, 0.17 plus 1.08 hind tibiae 1.65; hind tarsi 0.10; cornicle 
0.31; cauda 0.22. 

Antennal III with approximately 33 sensoria, antennal IV, 29 and 
antennal V, 14. 

Types. — Holot3^e and allotype slides to be deposited in the U. S. 
National Museum; paracotype and paratype slides in the writer’s 
collection. 

Type locality . — ^Pive miles south-west of Danbury, N. C. 

Collections . — On Tephrosia virgininiana (L) Pers., five miles south- 
west of Danbury, N. C., May 14, 1941. holotype slide (2 alates and 1 
aptera) and 8 paracotype slides (18 alates and 20 aptera) ; July 29, 1941, 
1 paratype slide (1 alate and 5 aptera) ; October 7, 1941, allotype (1 male, 
3 ovipara, and 1 apterous vivipara), and 3 paratype slides (2 aptera 
and 11 ovipara); June 10, 1943, 12 paratype slides (9 alate and 35 
aptera). 

At the time of the first collection. May 14, 1941, three adjacent 
clumps of plants were heavily infested with aphids, most of which were 
apterous. None of the other bunches of Tephrosia were infested. 
On July 29 the aphids had spread to two other adjacent plants and were 
also present on the plants on which they had been observed on May 14; 
however, the aphids were quite scarce on July 29. On October 14, 1941, 
oviparous forms were foxmd on all the clumps of Tephrosia in the vicinity, 
but the aphids were not very abundant on any of the plants. 

When abundant, this species of aphid causes considerable stunting 
of the plants. 


THE FEEDING ORGANS OF ARACHNIDA, INCLUDING MITES AND 
TICKS, by R. E. Snodgrass. Smithsonian Misc. Coll., Vol. 110, No. 10; 
93 pages, ^ figures- August 18, 1948. 

This is obviously a continuation of Mr. Snodgrass’ studies of the mouth parts 
of arthrcyods of medical importance, begun during the war with a publication 
in 1943 of a similar study of the mouth parts of biting and disease-carrying flies. 
It is a broadly comparative study of the mouth parts of arachnids, with special 
sections devoted to the Palpi^adi (Microthelyphonida), Solpugida, Pedipalpida, 
Ricinulei, Chelonethida (Pseudoscoipionida), Scoipionida, Phalangida (C^uiones), 
Araneida, and particularly the Acarma, which take up more than one-third of the 
text (34 pages}. This work represents another of Mr. Snodgrass’ valuable con- 
tributions to the field of arthropod morphology, — ^M. T. J. 



MIMICRY BETWEEN THE DRONE-FLY, ERISTALIS 
TENAX (L.), AND THE HONEYBEE, APIS 
MELLIFERA L. ITS SIGNIFICANCE IN 
ANCIENT MYTHOLOGY AND 
PRESENT-DAY THOUGHT^ 

E. LAURENCE ATKINS, JR., 

Citrus Experiment Station, 

Riverside, California 

Excepting the silkworm and the honeybee, there is probably no 
insect that can show an historical record equal to that of the Drone-fly, 
Eristalis tenax (L). 

Because of the mimicry existing between the Drone-fly and the 
honey-bee many erroneous superstitions and myths have come to us 
down through the ages. For nearly three thousand years a superstition 
has been prevalent in the minds of the masses, as well as in the writings 
of the learned, to the effect that besides the usual production of honey- 
bees in hives, they originated by spontaneous generation from the 
carcasses of dead animals, and principally from those of oxen. 

Among the many myths that have grown up around the honeybee 
that of the Bugonia? wiU be considered the most fuUy because it shows 
how entomology may throw light on questions that have puzzled and 
distracted the learned, as well as the layman, for centuries. 

The myth evidently started in Egypt and appears in a distorted 
form in the writings of the Hebrews, in which, however, it is a dead lion 
in which Sampson finds the honey-comb (Book of Judges, xiv, 8). 
With Sampson it seems that “on the way through the vineyards of 
Timnath Sampson had killed a lion, and ^ter a while, on his way to 
fetch his bride, he turned aside to see the carcass of the lion; and behold 
there was a swarm of bees in the mouth of the lion, and honey; and he 
took it into his hands, and went on, eating as he went”. 

In the Greek and Roman literature references to the Bugonia are 
abundant and the myth becomes more elaborate. An old poet, Eumelus, 
about the eighth century before Christ, allegedly wrote a poem called 
Bugonia, From Virgil {Georgies^ iv, verses 281-559) we find the m5rth 
of Aristaeus, the demigod, benefactor of mankind, who taught men to 
hunt and to keep bees. The substance of this story is that Aristaeus 
once lost his hives by famine and disease. In his distress he applied 
to his mother; and through her intervention and that of the sea-god 
Proteus, he was initiated into the mystic rite by which a swarm of b^s 
was produced from a slaughtered ox. Egypt, during the Ptolemies, 
seems to have been the center of this superstition. The reason alleged 

^Contribution number 280 from the laboratories of the Department of 
Entomology, University of Illinois. 

*The word Bugonia arose in Greece and means ox-progeny, as well as the 
expressions hugines melissae and tauriginae apes, that is, oxen-bom bees, in the 
Greek and Latin literature respectively. 
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for this experiment in burying an ox in such a way as to get bees was that 
the annu^ inundation of the Nile often destro 3 red the beehives and 
rendered the renewal of bees necessary. 

Varro (116-27 B. C.), the most learned of the Romans and a con- 
temporary of Cicero, in his book on Agriculture said that “from this 
rottenness the sweetest bees are bom, the mothers of honey . . . the 
bees are produced partly from hives, partly from the bodies of rotten 
oxen”. Ovid (43 B. C.-17 A. D.) wrote a verse on the Bugonia also. 
The naturalist Pliny (23-79 A. D.) said “when bees are lost they can be 
reproduced from the fresh intestines of oxen, buried in dung”. Mago, 
quoted by Columella, teaches that the pouch alone of the ox is sufficient 
for the production of bees. Many others later repeated the same tale, 
changing it here and there as they saw fit. 

A recipe for producing bees from dead carcasses which was supposed 
to have been practiced in Egypt was to bury an ox with its horns pro- 
jecting, through which, after they were cut off, the bees would emerge. 
Another recipe, the most elaborate of them all, can be traced down to 
Florentinus, an obscure writer, in the Geoponica?. There is an old 
Syric translation of the Geoponica, which may have been the channel 
through which the notion of the Bugonia spread eastwards, which gives 
an account of the process that was used by the King of Mauritania, 
Juba, from a colony in what is now known as French West Africa: 
“Build a house ten cubits high, with all the sides of equal dimensions, 
with one door and four windows, one on each side; put an ox into it, 
thirty months old, very fat and fleshy and chosen in the spring when 
the sun is in the sign of the bull; let a number of young men lall him 
by beating him violently with clubs, so as to mangle both flesh and bones 
but taking care not to shed any blood; let all of the orifices, mouth, 
eyes, nose, etc., be stopped up with clean and fine linen, impregnated 
with pitch — ^precautions to prevent the ox’s vitality from escaping 
so that it may be conserved for the generation of the swarm of bees; 
let a quantity of thyme be strewed under the reclining animal, and then 
let the windows and doors be closed and covered with a thick coating of 
clay, to prevent the access of air or wind. Three weeks later let the 
house be opened and let the light and fresh air get access to it, except 
from the side from which the wind blows strongest. After eleven days 
you will find the house full of bees, hanging together in clusters, and 
nothing left of the ox but horns, bones, and hair”. 

The belief in the Bugonia, like any other m 3 rth, grew and developed, 
and there was much shifting around about what came from which animal. 
It was contended that the “king”, or what we call the “queen-bee”, 
was produced from the brain of the ox; the worker bees from its flesh. 
Others contended, that while bees came from oxen exclusively, wasps 
originated from asses, drones from horses, and hornets from mules. 
Thomas Moufet said that the harder flesh of horses produced hornets, 
the softer flesh, wasps. The Greek commentators of Nicander attribute 
this faculty not to the flesh but to the skin, the condition being that the 
horse should have been bitten by a woh. 

»Tlie Geoponica is a work on agriculture compiled from the old Greek and 
Roman authors on the same subject. 
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In the Oriental literature may be found only one instance of the 
Bugonia belief. The Arab traveler Massoudi (died 956 in Cairo) in his 
Golden Meadows relates that in Arabia a man found a hive of be^ near 
the seacoast and upon going there to collect the honey found a heap of 
bones, more or less rotten, in the cavity of which bees had deposited 
the honey which he brought back with him. 

It appears that of the ancients Aristotle was the only learned man 
from the European area who did not mention the Bugonia in his writings 
about bees, even though he was a believer in spontaneous generation. 
He knew that “four-winged insects have the sting in the tail, and the 
two-winged ones . . . have the sting in the front of the head*'. 

And so this superstition prevaUed, besides in Northern Africa 
and m some parts of Asia, through the Middle Ages, and found ex- 
pression even in the 16th and 17th centuries. The fnend of Luther, 
the learned and pious Melanchthon, considered it as a divine provision; 
an Italian poet of the 16th century Giovanni Rucillai (1475-1526) put 
it again into verse^; the naturalist Aldrovandi (1602) accepted it without 
contradiction®; the English naturalist Moufet spoke of it as a common 
occurrence®; and, finally, the learned Samuel Bochart admitted it as 
an undoubted truth^. 

The original cause of this delusion lies in the fact that the very 
common fly, scientifically called Eristalis tenax (L.), popularly the 
drone-fly, lays its eggs upon the carcasses of dead animals; that its 
larvae develop within the putrescent mass, a liquid which collects 
around such decomposing animals, and finally change into a swarm of 
flies which in their shape, hairy vestiture and coloration look super- 
ficially like honeybees, although they belong to a totally different order 
of insects. The honeybee belongs to the order Hymenoptera and has 
four wings; the female is provided with a sting at the end of the body; 
the fly, Eristalis tenax, belongs to the order Diptera, has only two wings, 
and no sting. Honeybees probably, in a few instances, were found to 
occupy the dried and bleadied skeleton of an ox; perhaps even in the 
mouth of the skeleton of Sampson's lion or the house as built for the 
King of Mauritania after elaborate treatment. And probably many 
did try the experiment and obtain something that looked like a bee; 
but that there was a second part of the experiment which, if they ever 
tried it, never succeeded and that was to make that bee-like something 
produce honey. If they did care much about this failure and did not 
prosecute the experiment any further, it was probably because, in most 
cases, they found that it was much easier to procure bees in the ordinary 
way. This attitude is probably what prompted the various recipes. 

There are many citations of this mimicry in the literature, a few of 
which will follow. Heliogabalus, Roman Emperor (218-222) often sent 
his friends vessels of “disgusting animals" and often they were filled 
with numerous flies which he called tame bees, which were undoubtedly 
E, tenax, with which he frightened his friends. 

^mi,LeApi, p. 68. 

*Aldrovandi, 1602, De animalibus insectis, pp. 68-60. 

*Moufet, 1634, Theatrum Insectontm. 

^1663, Hierozoicon, sive opus hipartitum de animalibus sacrae scripturae, Vol. 2, 
pp. 502-507. 



390 


Annals Entomological Society of America [VoL XLI, 


Minakata, reporting in “Some Oriental Beliefs about Bees and 
Wasps”, says that” so far as I could find, the people of the Par East 
seem not to have possessed any belief about oxen-bom bees; . 
Diptera mistaken for Hymenoptera— Sie Ts4i-Kang, in his ^Miscellanies 
of Five Phenomena’ Qapanese edition, 1661, book 9, p 43) narrates 
thus: ‘In Chang-dia I saw honeybees all without stings, so that, when 
trifled with upon the palms they were quite harmless; having no difler- 
■ence from flies, that was strange!’ No doubt he has seen some Drone- 
flies” 

Mr. Byran, “On mimicry in Diptera”, said “But it is among the 
flies of the family Sjrrphidae that we find the most singular resemblance 
with Hymenoptera. Who has not seen the^ ubiquitous Drone-fly 
(Eristalis tenax) buzzing on the window pane or, in late autumn crawlmg 
wearily along the sills, and who has not mistaken it for a bee {Apis 
mellifera)^ I have but to go into the garden and watch a patch of 
flowers; there, besides the numerous bees which come to gath^ honey, 
I am sure to find some of these flies And I have to look twice before 
pronouncing them to be flies” 

Mr Benton in “Notes on Camiolan Bees, and a peculiar belief 
among the Beekeepers of Camiola, Austria, regarding the Drone fly, 
Eristalis tenax” calls attention to the fact since the mtroduction of 
Italian bees into the southern portion of the country the Camiolan bees 
have become somewhat yellow on the abdomen, whereas the pure 
strain is gray. The natives attributed this fact to crossbreeding 
between the bees and the Drone-fly 

In another paper on mimicry, Mr. Benton tells of a photograph 
which was pubUshed in the American Bee-Keeper,!^; 52, 1904, labeled 
“bees working on Chrysanthemums.” On examination the “bees” 
turned out to be drone-flies, which have the habit of visiting chrysan- 
themtims to feed on the pollen and the nectar and which are given 
credit for affecting the fertilization of these flowers. 

He also gives another mstance where the Drone-flies were mistaken 
for bees in the famous Utter trial, described in “Gleanings in Bee 
Culture” for 1900 and 1901, where he presented a case of mounted 
bees and drone-flies to the jury and to skilled beekeepers, both groups 
being unable to differentiate ihem fully. 

Brues states that an asilid or robber-fly (probably Promachus 
fitchii 0. S.) with a fondness for the honeybee frequently catches the 
common drone-fly, Eristalis tenax, and that this probably means, 
that to the insect eye Eristalis really looks like the honeybee, but this 
mimicry to the bee is unfortunate to the fly when these asilids are present 

The final extinction of this absurd notion among civilized nations 
was due to two causes: (1) among scientific men, to the confutation 
of the old belief in spontaneous generation and the general recognition 
of the principle, omne vivum ex ovo, all living beings come from an egg, 
proclaimed by William Harvey (1651) ; (2) among the ignorant crowd, 
to the introduction of a sanitary police which prevented carcasses from 
lying about and affording the spectacle of bee-hke flies swarming about 
them. 

A group of men almost contemporaries, brought about the solution 
in the 17th century, by dint of observmg insects in nature and not merely 
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compiling authorities as was the custom all over Eurasia during the 
Middle Ages These men were Goedard (1620-16^), Blankaart, 
(1688), Swammerdam (1637-1680), all three in Holland; Redi (1626- 
1697) and Vallisnieri (1661-1730) in Italy, and finally Rdaumeur 
(1683-1757) However, most of these men were held by strict religious 
convictions and perhaps failed to assert themselves outwardly and it 
was for Osten Sacken, in 1883, to introduce the first explanation of the 
Bugonia, founded upon a resemblance of this fly to the honeybee 
Eristalis tenax (L ) is of a duller coloring than most of the species 
of the family to which it belongs, and because of this fact has a remark- 
able resemblance to a honeybee So great is this resemblance that even 


Fig 1 Can you distinguish the flies from the honeybees? Nos 2, 4, 6 and 7 
are the drone-fly, Enstalis tenax; Nos 1, 3, 6 and 8 are drones of the honeybee, 
Apis melhfera Of the drone-flies. No 2 is a female and the others are males. 

trained entomologists often hesitate in order not to get stung. The 
coloration, the size, the conformation, and the proportions of the 
dffierent parts of the body of these two insects, belonging to two different 
orders, are very much alike. The fly keeps its wings more or less 
^varicated, spread apart posteriorly, whereas the bee keeps the wings 
above the abdomen, one covering the other at rest, except that in taking 
nectar and poUen from flowers, it often has its wings divaricated also. 
Both msects frequent flowers and behave upon them in much the same 
manner. 

The coloring of the honeybee is variable; some varieties having very 
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distinct brownish-yellow crossbands at their bases. Just the same 
variations occur in the coloring of the drone-fly. 

The drone-fly pla 3 rs an important role in the fertilization of flowers 
and of composite flowers especially; in 1893 an attempt was made to 
utilize this habit to fertilize a non-seeding Chrysanthemum in Jamaica. 

The larva of E, tenax is the well-loiown rat-tailed maggot, so called 
for the first time by Rdaumeur. Its long tail is provided with a tele- 
scopic arrangement for extending and shortening the breathing appar- 
atus, enabling the larva to live in watery putrescence sever^ inches 
deep and to breath through the rat-like “tail” tube from the surface. 

The larvae live in putrid water, sewers, etc., and crawl out of them 
to pupate in the vicinity. The vitality of these larvae is extraordinary, 
hence the name tenax, meaning “to hold on”, “tenacious”. 

Eristalis tenax has obtained almost universal distribution and the 
progress of civilization has only increased its opportunities. In ancient 
times it had to look for stray carcasses; civilization offers it its drains, 
canalizations, cesspools, and dungheaps in which it can wallow in abun- 
dance and is perhaps better protected against its enemies. Different 
in this from other insects which disappear with the culture of the land, 
E. tenax thus entered into a kind of commensalism with man and spread 
in new countries with astounding rapidity. So we see that in its 
earliest days E, tenax appears like a myth, a misunderstood and unnamed 
animal, praised for qu^ties which it never possessed, a theme for m 3 rth- 
ology in prose and poetry. Later on, the bubble of its glory having 
burst, it gradually settles into a kind of commensalism with man, 
obtaining from him a local habitation and a name; it joins the Anglo- 
Saxon race in its immense colonial development, it emulates with it in 
marvels of fecundity, and at present renders hitherto unrecognized 
services in converting putrescence into pure and clean living matter. 

It is appropriate that this paper should close on the Bugonia craze 
with the moral of it taken from Goethe: ^^man sieht nut was man weiss: 
man sees only what man knows”. 
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NOTES ON THE LIFE CYCLE OF THE CHRYSANTHEMUM 
APHID, MACROSIPHUM SANBORNI (GILLETTE) 


JAMES B. KITZMILLER, 
Department of Zoology and Physiology, 
University of Illinois 


In a genetic study of determination and differentiation of wings in 
the cluysanthemum aphid, Macrosiphum sanborni, several facts were 
recorded which pertain to the life cycle and natural history of this 
species. These data are recorded here. 

TABLE I 

Number of Days from Birth to Production' of First Offsprixg 


Bom 

Fi Produced 

Raised at 

Number of Days 

12-16-46 

12-29-46 

Room temperature 

13 

12-18-46 

12-30-46 

a 

u 

12 

12-18-46 

12-31-46 

a 

u 

13 

12-19-46 

1- 2-47 

u 

U 

14 

12-30-46 

1-12-47 

a 

u 

13 

‘ 1- 2-47 

1-12-47 

a 

u 

10 

1- 7-47 

1-15-47 

u 

u 

8 

2- 4-47 

2-18-47 


18“ C. 

14 

2-13-47 

2-22-47 


U tt 

9 

2-13-47 

2-24-47 


u a 

11 

2-15-47 

2-23-47 


u a 

8 

2-15-47 

2-24-47 


a u 

9 

2-17-47 

3- 5-47 


u u 

16 

2-25-47 

3- 3-47 


u u 

6 

5- 1-47 

5- 9-47 

1 Room temperature 

8 

5-10-47 

5-17-47 

tt 

u 

7 

5-13-47 

5-22-47 

u 

u 

9 

5-13-47 

5-26-47 

u 

u 

13 

10-18-47 

10-26-47 

a 

a 

8 

10-18-47 

10-26-47 

u 

u 

8 

10-18-47 

10-26-47 

u 

fo 

8 


Mean 10.33 ± 0.61 days. 


Host plant. — ^AU references in the literature which mention host 
plants state that cultivated chrysanthemums are preferred by this 
species. Patch (1938) lists five species of Chrysanthemum which have 
been identified as hosts. In the present study aU aphids were grown 
upon cultivated chrysanthemums. The aphids showed a preference 
for the succulent portions of the plant, and were found in greatest num- 
bers at the tips of the stem and upon the under sides of leaves. Attempts 
to raise Macrosiphum sanborni upon potato plarits failed. 

Length of generation. — In twenty-one cases observed, the length of 
time between the birth of an aphid and the time it gave birth to its 
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first offspring varied from six to sixteen days, with a mean of 10.33 
0.61 days. These extremes of variation, 6 and 16 days, occimed 
among aphids raised at 18® C. in continuous light. Among those raised 
at room conditions the variation was somewhat less, from 7 to 14 days. 
The number of days required apparently varies within rather wide 
limits since in at least one case offspring of the same parent, ^ raised at 
the same time, varied from nine to thirteen days. The individual 
cases are shown in table 1. 


TABLE II 


Young per Female per Day Reared at 18® C. in Continuous Light 


Experiment 

Number 

Total Young 
Produced 

1 Parent-days^ 

Young per Female 
per Day 

6-7 

141 

114 

1.236 

13 

45 

60 

0 750 

14 

31 

; 59 

0 525 

18 

183 

240 

0.762 

21 

130 

160 

0.813 

24 

10 

15 

0.667 

25 

65 

44 

1.477 

26 

60 

67 

0.895 

27 

75 

90 

0 833 

29 ! 

1078 

583 

1.849 

30 

71 

40 

1.775 

31 

25 

30 

0.833 

33 

130 

140 

0.928 

34 

200 

180 

1.111 

35 

206 

200 

1.030 

36 

190 

200 

0 950 

37 

192 

200 

0.960 

38 

170 

150 

1 133 

39 

82 

90 

0 911 

40 

92 

90 

1 022 

42 

165 

204 

0 808 

43 

246 

304 

0.809 

44 

35 

55 

0.636 

46 

79 

54 

1.463 

47 

480 

682 

0,704 

48 

289 

496 

0 582 

50 

118 

371 

0.318 

51 

121 

132 

0.916 

Totals 

4709 

5050 

0 953 


^Parent-days were calculated by multiplying the total number of parents on a 
plant by the number of days they remained on the plant. 


Families raised at 18° C, took on the average 10.42 =*= 1.21 days to 
reach maturity (production of first offspring) while those raised at room 
temperature (about 23° C.) required 10.28 =*= 0.65 days. The calculation 
of the standard error of the difference between these means indicates 
a probability of 92 per cent that this difference is only accidental. 
Possibly the variability of room temperature contributed to the slight 
diortenmg of the time required for the aphids to reproduce. 

Young per female per day . — Records were kept of the numbers of 
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females put on each experimental plant, and of the numbers of offspring 
produced. Parents and offspring were counted daily. Parent-da 3 ^ 
were calculated by multiplying the number of parents by the number of 
days they were on the plant. Thus twenty parents on a plant for a 
total of five days would make a total of one hundred parent-days. 
Data are available for both sets of conditions, 18® C. in the light and 
20° C. in darkness. These data are shown in Tables II and III. Females 
in 18° in the light produced an average of 0.953 =*= 0.062 young per 
female per day, while those at 20° in the dark averaged 1.295 =*= 0.079. 
The difference between these means (0.342) when compared with the 
standard error of this difference (0.100) indicates a probability of about 


TABLE III 

Young per Female per Day Reared at 20° C. in the Dark 


Experiment 

Number 

Total Young 
Produced 

Parent-days 

Young per Female 
per Day 

11 

210 

161 

1.304 

13 

91 

98 

0.928 

29 

158 

142 

1 112 

30 

90 

54 

1.666 

31 

16 

15 

1.066 

33 

82 

56 

1 464 

34 

95 

87 

1 092 

35 

165 

102 

1.617 

37 

208 

135 

1.548 

38 

93 

72 

1 291 

39 

245 

212 

1.155 

40 

56 

175 

0 320 

42 j 

260 

152 

1.710 

44 

298 

199 

1.497 

46 

no 

70 

1.571 

47 

407 

271 

1.502 

48 

246 

308 

0 798 

49 

382 

246 

1.552 

50 

354 

249 

1.421 

Totals 

3566 

2804 

1.295 


9994 chances out of 10,000 that the difference between these means is 
due to something other than chance. It is very possible that the 
direct effect of lugher temperature is evident here, as shown by the 
increased number of young per day. The largest number of young 
known to be bom to a single female under these conditions in a twenty- 
four hour period is five. All results ^ven in this paragraph concerning 
families raised at 20° C. in the dark, include data from ten days or less 
after the change into these conditions. When females were left in the 
dark for longer periods, numbers of offspring dropped diarply. 

Immature stages . — ^There are four nymphal instars. The fimt moult 
occurs between two and three days after birth. In thirteen closely 
observed cases the first instar lasted an average of 56.8 =*= 1.91 hours. 
This figure agrees with the moults of hundred^ of other aphids whose 
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time of birth was known only within twelve hours but which ^ed for 
the first time within three days after birth. 

The time at which the second ecdysis took place was not as regular 
as was that of the first. Observed periods varied from 73 to 105 hours 
after birth, with a mean time of 96.18 =*= 4.74 hours. The mean length 
of the second nymphal instax was 39.90 =*= 3.77 hours, or slightly more 
than one and one-half days. 

The third moult varied from 104 to 159 hours after birth, with a 
mean value of 124.83 * 3.42 hours. The third instar was of 34.11 
* 1.66 hours, or approximately one and one half days duration, while 
the final moult took place an average of 169.50 =•= 5.56 hours after 
birth, with the last nymphal instar 44.73 =*= 4.35 hours long. 

An average of 169.5 hours or about seven days, elapsed between 
birth and the last moult. About three more days were required before 
young were produced. See table I for the average length of time 
between birth and production of young. 

Stage at which wings appear . — ^Wiags are first visible as rounded 
protut«rances in the dorsolateral regions of the mesothorax. The 
raised portions appear swollen and air-filled. These extanal evidences 
of wings are generally first seen in the third nymphal instar, although 
some individuals showed wings earlier, in the late second instar. Usually 
however, whether an individual was winged or not could not be deter- 
mined with certainty until after the second moult. This moult, as 
noted above, took place from four to five days after birth; for the sake 
of certainty aphids were not classified as wingless until after the eighth 
day. 

The external development of wings is rapid in the third and fourth 
instars. Metathoracic swellings are soon apparent, and both sets of 
wings develop as triangular, inflated pads, closely appressed to the 
dorsolateral surface of the thorax and abdomen. There is no significant 
change, except in size, in the fourth instar, and at the final moult the 
adult wings are attained. 

While the figures given above are probably reasonably close to the 
average lengths of time for each instar, it must be emphasized that there 
was a wide range of variation. Some aphids produced young as soon 
as seven days after birth, others took as long as fourteen. Since all 
were raised at room temperatures the reasons for this variation are not 
clear from the data at hand. 
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NEW SPECIES OF TRICHOPTERA 


D. G. DENNING, 

University of Wyoming, 

Laramie, Wyoming 

Recent examination of several collections of Trichoptera have dis- 
closed^ a number of new and unusual species, six of the most interesting 
of which are described in this paper. Types of the new species are in 
the writer’s collection at the University of Wyoming. 

Orthotrichia instabilis, n. sp. 

THs, the third species in the genus described from neacrtic North 
America, is radically different from either americana Banks or cristata 
Morton; it is probably most closely related to cristata. The ^ape and 
size of the clasper, the plate back of the clasper, and the aedeagus will 
readily distinguish this species. 

Length 2-2.5 mm. Stemite of seventh segment with a prominent 
mesal process covered with dense long scales. Genitalia as in fig. 1. 
Claspers, from ventral aspect, large, sub-quadrate, apico-latei^ comer 
broadly rounded, mesal margin somewhat irregular and bearing several 
large setae, baso-mesal surface concave; claspers fused only at extreme 
base; from lateral aspect apical part of clasper is curved slightly dorsad. 
Plate back of clasper, from ventral aspect, large, apicahy extended 
into two lateral arms each bearing a prominent seta; a certain amount 
of variation is exhibited in the shape of this plate, the mesal incision 
may be absent, or deeper than that shown in fig. lA, but the general 
shape and size are similar in all specimens examined; seen from lateral 
aspect the apex is curved slightly ventrad, somewhat hook-like, and a 
triangular projection is directed ventrad from the mesal surface. 
Aedeagus, fig. IB, very long, bearing a short acute filament twisted 
one and one-half times around stmcture, apex expanded, elongate. 

Eolotype, male , — ^Winter Park, Florida, May 16, 1940, (H. T. 
Femald). 

Paratypes, — Florida, same data as for holotype, 8 males. 

Oxyethira janella, n. sp. 

This species bears little resemblance to other described species. It 
can be identified at once by the long ventral plate bearing a pair of 
setiferous tubercles at the apex. Color, size, and general character- 
istics similar to that described for other members of the genus. Length 
2.5 mm. Genitalia as in fig. 2. Stemite of seventh segment with an 
acute prominent mesal process, its distal margin with a deep incision. 
Lobe of eighth stemite projected caudad nearly one-half length of 
ninth stemite, fig. 2B, from lateral aspect, fig. 2A, apex broadly rounded 
and bearing several large setae; dorso-lateral lobes large, extending 
caudad beyond any other part of s^[ment, apex broadly rounded and 
bearing a considerable number of setae along margin. Stemite of 
ninth segment about three times as long as wide, seen from ventral 
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aspect, 1^. 2B, apex with a deep narrow mesal incision: con^ve from, 
dorsal view; from laterd aspect, fig. 2A, slightly upturned apically and 
bearing a pair of prominent tuberdes near apex, each with four setae; 
dorsal portion of ninth produced into a pair of long heavily sderotized 
rods which extend cauc^ nearly as far as ventral plate, widely sepa- 
rated at base but converging to an acute, ventrad directed apex. 
Aedeagus with very wide base, arises in seventh segment, narrowed 
cylindncal part lies between above mentioned rods and is projected 
caudad only slightly beyond them, apex divided into a slender ^b- 
acute process and a shorter more robust process, whole endosed in a 
membranous sac. 

Holotype, male , — ^Winter Park, Florida, May 16, 1940, (H. T. 
Femald). 

Paratype , — New Orleans, Louisiana, October 10, 1945, (D. G. 
Denning), 1 male. 

Oxyethira grisea Betten 

Very little is known concerning the distribution of this interesting 
species, now known to occur in New York, Indiana, Illinois, and 
Michigan. In the specimen examined the davate filament of the 
aedeagus reaches to the apex of the structure. The margin of the small 
apical process of the aedeagus is minutely serrate. 

Michigan: August 5-15, 1947, Q. W. Leonard), 1 male. 

Ochrotrichia potomus Denning 

This species, which was recently described from southeastern 
Wyoming, is herein recorded from Oklahoma. 

Oklahoma: Nowata, September 20, 1947, light trap, 1 male. 

Hydrop^che impula, n. sp. 

This i^ecies is ve^ dosdy related to valanis Ross, from which it 
can be separal^ by its larger more robust size, the apical segment of 
the dasper which is considerably thickened and apically acute, and the 
lateral plates of the aedeagus which do not touch and are subtriangular 
in shape, the entire aedeagus is more robust. 

Length 10 mm. Color of forewings reddish brown with light irrora- 
tion, heaviest in the apical third, apex with several dark brown mark- 
ings, flagellum of antennae with black markings on the first seven or 
eight segments, eyes very large. Genitalia as in fig. 3. Tenth seg- 
ment short, obtuse; deep trian^ar indsion on meson, short setae along 
margin of groove, fig. 3B; setae along lateral lobe in the approximate 
fom of a circle, fig. 3A. Clasper with basal segment gradually enlarged 
apically; apical segment with dorsal margin arcuate from lateral view, 
fig. 3A, mesal margin considerably enlarged when seen from either 
dorsal or caudal aspect, fig. 3C. Aedeagus, from ventral view, fig. 3D, 
with lateral plates separated entire length, sub-triangular, lateral 
margin sinuate; viewed laterally, aedeagus is quite sharply angled, 
narrowed just beyond the middle and then widened apically, lateral 
plates flared dors^ almost to a level with remainder. 

Holotype, male, — Sunderland, Massachusetts, July 17, 1938, CT- F- 
Hanson). 

Paratype, male , — Same data as for holot}^. 




4C, caudal aspect of clasper. Fig. 6. Cheumatopsyche hahma, male genitalia: 
6A, lateral aspect; 6B, caudal aspect of tenth tergite; 5C, lateral aspect of aedeagus. 
Fig. 6. Limnephilus gioia, male genitalia: 6A, lateral aspect; 6B, dorsal aspect of 
tenth tergite; 6C, dorsal aspect of clasper; 6D, lateral arm of aedeagus. 
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Cheumatopsyche geora, n. sp. 

This species bears closest resemblance to oxa Ross, but differs from 
that species in the very large lateral wart and the thickened apex of 
the basal segment of the clasper. This species was kindly compared to 
the type of oxa by Dr. H. H. Ross. 

Length 7 mm. Wings uniformly brown, appendages about same 
shade of color. Genitalia as in fig. 4. Tenth tergite longer than deep; 
apical maj^n produced into a pair of large dorsally rounded lobes when 
seen from lateral aspect, sub-acute and widely separated when seen 
from caudal aspect, fig. 4B, setation sparse; setiferous wart large, about 
same width throughout and extending dorsad beyond dorsal margin of 
tergite, cephalad to these lateral tubercoes is a pair of small triangular 
protuberances which barely project above dorsal margin. Clasper 
with basal segment short, one and one-half times length of apical seg- 
ment, apex greatly thickened; apical segment long, slender, curved 
cephalad when seen from lateral view, slightly convergent from caudal 
view, fig. 4C, apical se^ent clothed with minute setae. Aedeagus 
with basal portion only sUghtly enlarged, very similar to others in genus. 

Holotype, male. — Macon, Georgia, May, 1944, (H. R. Dodge). 

Cheumatopsyche halima, n. sp. 

This species is very similar to gracilis and gyra, differing from each 
in the following characters: dorso-lateral comer of tenth tergite lobes 
rounded, not produced into an angular projection; tenth tergite shorter 
and deeper; basal segment of clasper shorter and stockier; apical seg- 
ment more sharply curved cephalad; aedeagus much more bulbous and 
more sharply narrowed apic^ly. 

Length 7.5 mm. Wings imiformly dark brown. Legs uniformly 
dark brown, about same color as wings, body slightly darker; head 
missing on specimen examined. Genitalia as in fig. 5. Ninth segment 
annular, reduced dorsally to a pair of acute lobes fringed with long 
setae. Tenth tergite short, only slightly longer than deep; setiferous 
wart slender, semicircular; lateral lobes extend dorsad beyond remain- 
der, gradually thickened and widened dorsally; from caudal aspect, 
fig. 5B, apex widened into a somewhat rounded plate, apical margin 
nearly truncate, mesal margins appressed, inner and outer margins 
sinuate, setae sparse. Clasper about same length as depth of ninth 
segment; ba^l segment not quite three times as long as apical segment, 
gradually widened to apex, apical segment narrow, curved cephalad; 
from caudal aspect basal segment straight, apical segments strongly 
convergent, but do not toudi. Aedeagus with basal portion greatly 
enlarged, apical portion suddenly narrowed; lateral lobes short, ovate, 
fig. 5C. 

Holotype, wa/e.— Amherst, Massachusetts, June 15, 1938, at light, 
(J. Hanson). 

Limnephilus gioia, n. sp. 

This species is closely related to harrimani Banks from which it can 
e^y be separate by the comparatively short tenth teigite with its 
wider base, the wider base of the cerci, the lateral arm of the aedeagus 
and several other details of the genitalia. 
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Length 11 mm. Wings light brown with irregular dark markings, 
antemi^, palpi and body a trifle darker than wings, legs ydlowidi. 
Genitalia as in %. 6. Tei^te of eighth segment with a cushion of 
short setae. Nin^ tergite reduced to a narrow strap, stemite with a 
short narrow mesal incision. Lobes of tenth tergite slender, long, about 
two-thirds as long as cerd, acute apically and divergent when viewed 
dorsally, fig. 6B, outer margin minutdy serrate, setae sparse. Cerci 
from lateral aspect, fig. 6A, long and lender, truncate apically; from 
dorsal apsect, fig. 6C, base wide, apical part gradually narrowed and 
convergent, mesd margin serrate and heavily sderotized. Claspers 
nearly quadrate, apical margin irregular, bent mesad against caudal 
surface of segment, ventral comer bearing several long black setae. 
Mesal part of aedeagus cylindrical, apic^ portion curved abraptly 
dorsad, apex with a ventrad directed hook; lateral arms as long as mesd 
part, apex expanded, apico-lateral margin very thin causing the mesal 
surface to appear concave, apex bearing a dense mass of stout setae, 
fig. 6D. 

Holotype, male . — ^Yellowstone Park, Wyoming, Emerald Pool, 
July 12, 1942, (C. P. Alexander). 


NOTICE 

“A History of Entomology in Relation to World War H” is now being pre- 
pared. Suitable photographs and reprints of published articles dealing wim any 
phase of entomology in connection with the war effort are urgently needed to 
complete this project. It is requested that arsons having such material send it 
immediately to Emory C. Cushing, General Editor, Route 1, Box 38, Stockdale, 
Texas. Photographs should be accompanied by appropriate explanation and 
statement of source. 


P. W. Oman. 



ERRATA 

The following omission occurred in the indes of the March, 1948, 
issue of the Annals: 

Hovanitz, William— a Method of Filing Bttttaflies for the Study 
of Geographical Variation 48 
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THE HOVERING AND MATING OF TABANIDAE: 

A REVIEW OF THE LITERATURE WITH SOME 
ORIGINAL OBSERVATIONS 

NORMAN S. BAILEY 
Department of Biology, Boston University, 

Boston, Massachusetts 

When the observed mating of Tabanm nigrovittatus Macqnart was 
described to Dr. Joseph C. Beqtiaert, he commented on the scarcity of 
such reports. This encouraged me to watch particularly for such 
activity on the saltmarshes of Essex County, Massachusetts, during the 
summer of 1947. Before reporting my observations, however, it seems 
desirable to review the known literature on this topic. The records are 
widely scattered and usually consist of fragmentary notes without any 
dear index references.^ Consequently, students of the Tabanidae will 
doubtless find some omissions. The writer will be most grateful to the 
reader who calls such items to his attention. 

REVIEW OF THE LITERATURE 

The statement with which Surcouf (1921a) prefaces his remarks on 
this subject, “Les Taons s’accouplent dans des conditions g^n^ralement 
inconnues”, is still valid. Our present knowledge remains meagre. 
This summary of reported observations will emphasize how few facts 
we now possess. These facts, contributed by about a score of workers, 
furnish a good basis for further investigations. It is hoped that this 
compilation of data will focus the attention of others on the hovering 
and mating habits of the Tabanidae, 

Europe , — Brauer (1880) was apparently the first to remark on the 
habits of male Tabanidae. Surcouf (1921a,b) and Bouvier (1945) 
state that Brauer noted swaims of Tahanus sudeticus Zeller mating on the 
wing in the Tyrolian Alps, On seeking out the exact words of Brauer, 
we find the following note under this species on the page to which Surcouf 
alone refers directly (Brauer, 1880, p. 185): *‘Die Mannchen rutteln 
und schwarmen fiber den hochsten Bergspitzen vor Sonnenatifgang, 
z. B. am Dobratsdi (BuchmfiUer) und Hohen Zinken (Frauenfeld) und 
sitzen an sonnigen Planken des Morgens nach dem Auskriechen; die 
Weibchen auf Blattem von Gestrauchen tmd auf Vieh*’. Here I find 

wish to express my sincere thanks to Dr. Jos^h C. Beqtiaert for his willing, 
energetic assistance in locating several of the articles herein reviewed. 
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no mention of mating. Again Surconf (1921a, b) and Bouyier (1945) 
report, without reference to any published account, that R^imbart and 
Moisson saw many matings of an unidentified horsefly take place in 
air before sunrise on the Esel at an altitude of 2,000 meters in late 
July, 1905 with the temperature between 5° and 6° C. 

Although Verrall (1909) gives no original observations, he says that 
“Colonel Yerbury informed me that he has seen males of Haematopota^ 
dancing in small groups in hot sunshine, and he also observed the male 
of Therioplectes distinguendus hovering**. In addition, he states (without 
clear reference) that both Osten Sacken and Schiner mention the hover- 
ing of males, a habit which subsequent records confirm and strongly 
indicate is associated with mating. 

The next European to note male activity seems to have been Kirk- 
patrick (1918), who saw males of Therioplectes distinguendus Verrall 
hovering in large ntmbers in sunlight over a road from 6:30 to 10:00 
a. m. (Greenwich time). Males of Tabanus bromius L. were common 
in the same vicinity but were resting on palings. 

Jones (1922), also in England, was chiefly concerned with the 
“drinking’* habits of the males, but it is at least possible that careful 
observation in such habitats as he describes might lead to the discovery 
of the mating activities of the nine species reported. These were of 
four genera, as follows: Chrysozona, one species; Therioplectes, two; 
Tabanus, three; and Chrysops, three. 

Just before sunrise on a July morning Surcouf (1921a) observed the 
mating of Chrysops caecutiens L. on the blades of reeds over water. 
The mating of C. quadratus Meigen was later noted under similar 
conditions (Surcouf, 1921b). 

Males of Chrysozona pluvialis L. were seen by Goffe (1931) hovering 
over Spiraea ulmaria in the mid-moming sunshine of his British garden. 
His later article (1935) adds to our knowledge concerning the “drinking** 
habits of the males of several other species in addition to those mentioned 
by Jones. Both papers include some information about the food habits 
of adult males. This is another topic that deserves to be reviewed and 
to which several of the other pap^ cited give isolated references. 

Cameron (1934) saw a swarm of cl^s in hill sunlight above a reservoir 
in Scotland at 1100 a.m. on a July 19th. He noted that they were 
exceedingly active and saw pairs meet momentarily and quickly separate. 
An occasional individual, or perhaps a pair, was seen to leave the swarm 
and was soon lost to view. This flight lasted for only five minutes, 
for the flies dispersed when a passing cloud briefly obscured the sun, 
and they failed to reassemble. Three males were captured from the 
swarm. At 10:30 a.m. on a July 5th another swarm of Chrysozona 
pluvialis (L.) was seen near enough to the shore of Loch Garten to 
observe mating on the wing. Specimens of both sexes were taken 
from this flight. 

Bouvier (1945) reported additional observations on European 
species in Switzerland. He tells of taking many males of Tabanus 
sudeticus Zeller, T. apricus Meigen, T, macidicornis Zetterstedt and 
r. bromius L. on a warm day between 8:30 and 9.00 a.m. near the 
source of a stream. They were flying 60 cm. to a meter above the 

*Haematopota- Chrysozona (see Goffe, 1931). 
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ground and were easily netted. None were seen after 10:30 nor on 
following days. He believes that the males die soon after mating and 
that mating occurs just after emergence. 

The same author once saw several males of Therioplectes fidvicornis 
Meigen hovering like syrphids about 30 cm. from the sod over a damp, 
sunny Swiss meadow at 11:00 a.m. His descriptive language well 
expresses their mode of flight and applies as well to the hovering of 
other species of Tabanidae: “Brusques et rapides crochets, puis Tinsecte 
reprend son vol sur place”. He states that the male darts after the 
female and that mating takes place on the wing. His assertion that 
the two insects swiftly disappear and rise almost vertically to a great 
height demands confirmation, however. It is more probable that, 
as in the instance clearly reported by Philip (1942) and as suggested 
by the observations of Webb and Wells (1924), Cameron (1934) and 
others, the pair passes quickly out of sight and shortly after the observer 
loses track of them they come to rest in nearby vegetation where copu- 
lation is consummated. 

Africa. — ^There are a few references to the habits of species from 
different parts of this continent. Neave (1915) simply notes that both 
sexes of SihiiAS monticola Neave were abundant in the short grass on the 
more open parts of the Mlange Plateau of southern Nyasaland. He 
found them emerging at the time of his visit and many were captured 
while they were copulating. 

Surcouf (1921b) notes that he once saw about 50 males of Tabanus 
auropunctatus Macquart resting on a small stone bridge over a wadi 
near Rouiba while the females harassed a herd of cattle several hundred 
meters away. When the herd came to water about 3f)0 p.m., nearly 
all of the males flew towards the females and matings at once took 
place in air. Three copulating pairs were collected on herbaceous 
plants at the water’s edge. 

Surcouf several times saw males of Tabanus algirus Macquart 
flying in different Algerian localities (Rouiba, Pondouck, Belle Fontaine) 
where the females were emerging. Such males hovered, like Eristalis 
or Bombylius, less than a meter above the ground, sometimes only a few 
centimeters above the cool herbs. At times two or three males hovered 
over the same spot and, if disturbed, they would make a short, swift 
turn and come back to the same place to hover against the wind. He 
watched the emergence of a femide. She disengaged herself from the 
soil and crawled up on a tuft of Cynodon dactylon L. where a male 
seized her. The pair was captured as mating was initiated. In the 
vineyards of Pondouck, Surcouf also saw males of Pangonia maculata 
Fabricius hovering in uncultivated sections as if awaiting the appearance 
of females. 

Bouvier (1945) noted a large number of Chrysozona denshami 
(Austen) mating on grasses at nightfall in January in the Belgian Congo. 
Males and females appeared to be in about equal numbers. 

Palestine. — ^Buxton (1924) noted that males of Chrysozona sewelli 
(Austen) hover around the heads of mounted men and their horses 
while the females are feeding. 

North America. — Since the source material is more familiar, this 
part of the study is, perhaps, more nearly exhaustive. Nevertheless, 
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it is probably not complete since there are undoubtedly some obscure 
remarks that have escaped my notice. 

Hine (1903) probably made the first recorded observations on an 
American species in reporting the mating of Tahanus sulcifrons Mac- 
quart on a rail fence in Ohio. For two successive years he watched 
pairs copulating on the fence at the south edge of a woods on a clear 
warm day in mid-August. Mating occurred only between 8:00 and 
8:30 a.m. The males of this species clung to the edges of the rails while 
the females hung limply with legs and wings motionless. If disturbed 
(Hine, 1906), the males did all of the flying and went but a short distance 
before alighting. Nine pairs were taken. He states that copulation 
never lasted more than ten minutes. Two pairs were preserved in 
formalin and the digestive system of the female was found upon dis- 
section to contain some hardened blood, which yielded haemin crystals 
when treated with glacial acetic acid. However, there is no real evidence 
that a blood meal is essential for the maturation of the eggs of Tabanidae. 
Several authors have expressed the opinion that blood is not necessary 
and it is known that the females of some species never annoy domestic 
animals.® 

Brimley and Sherman (1907) noted that the males of Hybomitra 
cincta (Fabricius) have a habit of hovering in the air in the same manner 
as the carpenter-bees of the genus Xylocopa, 

According to Philip (1931), Cameron saw Tahanus comastes^ in 
copulation at an elevation of 8,500 feet. 

The most graphic accounts of hovering are those concerning Tahanus 
americanus Forster in the Florida Everglades as given by Snyder (1917) 
and by Mosier and Snyder (1918, 1919). They speak of “roaring 
flights” of “countless thousands” hovering at tree-top height over 
openings in the forest canopy. This large species swarms from March 
10th to May 24th for 15 to 20 minutes from daybreak to sunrise when 
the weather is reasonably 'pleasant. They do not hover on rainy nor 
on unseasonably cool mornings. These authors took less than six 
hovering flies, all males, in 1918 since the insects are usually too high 
to permit ready capture. They were sometimes seen to dart towards 
one another in flight and then cling in pairs. This suggested to the 
observers that swarming was a mating phenomenon. Mosier was also 
very sure that they occasionally flew upside down while hovering. 
On each of four days during the 1919 season a few flies were dramatically 
brought down from the hovering swarms by H. S. Barber with a 22 
calibre pistol loaded with dust Slot. The ten specimens so obtained 
were all males. In 1918 Mosier reported the hovering of about 200 
Tahanus lineola Fabricius for eight minutes before dark on May 10th 
at a height of 5 to 8 feet above a road. He knocked down five of them 
and all were males. 

These same papers also give some reports on the flowers that attract 
the n^es and females of various species locally. In addition, they 
contain notes on seasonal distribution and on other matters pertaining 
to the biology of the Everglade Tabanidae. 

In 1924 Webb and Wells reported on the Tabanidae injurious to 

*See Hine, 1903, p. 9; 1906, p. Neave, 1912, p. 281; papers by Mosier and 
Snyder, et at., for statements on this disputed point. 

*Now Hybomitra captonis (Marten), m Philip, 1947. 
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domestic stock in Antelope Valley, which extends from Nevada into 
California. T abanus phaenops Osten Sacken® was fotmd to be abundant 
and the males were numerous in the grass of swampy areas. The 
authors saw several crawl down grass culms to drink. In August, 
matings were observed in a rather dry pasture where the grass was 
knee-high. About 8:30 a.m. on a warm bright morning two were seen 
mating approximately eight feet above the ground. They flew rapidly 
and soon came to rest on a grass stem where they were captured. Be- 
tween 8:00 and 9:00 a.m. on another day four flies were seen in air all 
clinging together. In about ten seconds they separated and flew away. 
Another mating pair came to rest on a grass culm and separated in about 
a minute and a half. Their observations did not reveal whether mating 
began in flight or at rest. 

Bequaert (manuscript) has sometimes observed males of such North 
American species as Hybomitra lasiophthalma (Macquart) and of H. 
epistates (Osten Sacken) hovering in Syrphid fashion in woodland 
openings. 

On June 9th and 10th in successive years and in different localities 
MacCreary (1940) observed mating pairs of Chrysops ftiliginosa Wiede- 
mann between 9:00 and 10:00 a.m. on cat-tails and other emergent 
vegetation. When disturbed they flew erratically a few yards to another 
resting place without separating. 

Philip (1942) speaks lucidly of the matings of Hybomitra metabola 
(MacDonnough) which he observed on the bright warm forenoons of 
May 1 to 3 in and near his Hamilton, Montana, yard. He saw two 
meet in air, three feet from the ground, and hover momentarily while 
coupling. Then the female flew awkwardly to a nearby bush while 
the male hung inertly beneath. They so remained until taken. Later 
other males were seen hovering, usually over the lawn and near fotmda- 
tion shrubs. Fourteen specimens were captured. Three other pairs 
were also taken on the bushes; the males were always suspended limply. 
Hovering was discontinued just before noon each day and was not ob- 
served 5ter May third although the weather remained unchanged. 

The observations of Haseman (1943) are especially interesting 
when we recall those of Hine. Haseman saw T abanus sulcifrons 
Macquart hovering at tree-top level, or about 30 feet. The swarming 
took place for 20 to 25 minutes after daybreak from July 27th to Septem- 
ber 2nd around his Missouri home. At this time of day the Ught 
intensity ranged from 3 to 5 foot can(fles. Only males were hovering. 
Two were netted from a roof. While the males swarmed, females 
flew about the lawn and low s^bs. As the days grew shorter the 
flights started later. More specifically, on July 27th swarming started 
at 5:30 a.m. and on September 1st it did not begin until just after 
6:00 a.m. No flights occurred when the temperature was below 60® F. 
The hovering was confined to restricted areas. 

As the last species decreased in numbers, T abanus giganieus DeGeer 
became more abundant. On September 9tli several males of the latter 
were hovering 3 to 5 feet above the lawn and drive at dusk. These 
flights continued for about a week and the last males were seen Septem- 
ber 15th. On September 9th three males with fully developed testes 

^Hybomitra sonomensis (Osten Sacken) subsp. phaenops Osten Sacken (Philip, 
1947 ). 
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were taken. Females were also captured but no mating was observed. 
Tbeir flights started about 7:00 p.m. with 30 foot candles of light and 
lasted for 30 minutes. By this time the light intensity had dropped 
to an average of three foot candles. They often hovered a few feet 
from the observer. 

Craig (1944) simply refers to the observations of Hosier and Snyder 
and of Haseman. He expresses the opinion that light intensities alone 
are probably responsible for the hovering of Tabanidae as well as the 
morning and evening singing of the Wood Pewee. This review clearly 
refutes his assumption since the recorded statements of various observers 
make it obvious that factors other than light are certainly involved. 
It may be pointed out that, contrary to his belief, hovering has been 
definitely associated with mating by Surcouf (1921b), Philip (1942), 
Bailey (1947 and below), and that others have considered a relationship 
probable. Furthermore, temperature is probably even more decisive 
than light intensity with the insects. Howev^, a detailed investigation 
of all the factors involved is greatly to be desired. 

This completes the chronological summary of the finc^gs known 
to me with the exception of my earlier (1947) notes which need no 
amplification here in the light of the more recent study reported below. 

FIEU> NOTES 

The investigation of the biology of Tabanus nigrovittaius Macquart 
was continued throughout the 1947 season on the saltmarshes of Essex 
County, Special attention was given to the matmg habits of this 
species and a few more details gleaned from these observations follow. 

Although no such mass swarming as we saw at Conomo Point in 
1946 was seen this summer, on several occasions small numbers of 
flies were found hovering. It is probable that they^ engage in this 
activity whenever the weather is suitable. Usually it occurs before 
9:30 a.m, daylight saving time on fairly bright, mild and calm mid- 
summer days. Only once, namely August 1st, were flies seen hovering 
at a later hour. This exception^ performance may be attributed to 
the fact that thunder showers the evening before were followed by a 
sharp drop in temperature. The thermometer stood at 54° F. at 
8:00 a.m. that day and the greenheads hovered until about 11:00 
o’clock. 

Five mornings proved particularly favorable and on each of them 
time was spent studying this activity. Hovering flies were watched 
and efforts made to capture them while engaged in this kind of flight 
in order to determine their sex. On the following dates the specified 
numbers, a total of 29 males, were netted individually between 8:30 
and 9:30 a.m., except on Atigust 1st when the flies hovered until 11 :00 
and captures were made from 9:30 to 10:30 a.m. 


Date 

Place 

Capture 

Remarks 

July 16 

Crane Marsh, Ipswich 

5 males 


Illy 24 

'■uly28 

Pine Island, Newbury 
Pine Island, Newbury 

2 males 

12 males 

Mating also observed. 

'ulySO 

August 1 

Pine Island, Newbury 
Pine Island, Newbury 

5 males 

5 males 

Mating also observed. 
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The flies were not abundant on any of these mornings and were 
very difficult to approach while hovering. The morning of July 16th 
was cool. Blustery breezes and intermittent cloudiness interrupted 
their activity. When the sun shone and the wind was not too brisk 
the flies woiild hover, but as soon as clouds cast their shadows on the 
marsh the greenheads dropped into the grass. Had the weather been 
more favorable, swarms of horseflies might have been expected since 
mid-July is the time when this species is normally at its annual popula- 
tion pei. The data given are scant but, when taken with the state- 
ments of the above authors, certainly indicate that hovering is primarily 
a male activity. The few females in such swarms (Cameron, 1934; 
Haseman, 1943) were perhaps attracted by the humming flight of the 
males and were not actually hovering with them. Further amplification 
is, of course, desirable, although it wfll be difficult to obtain. However, 
the difficulty of capturing hovering males of Tabanus nigrovittatus may 
be partly explained, if this is really the situation. One may stand 
quietly and watch them hover only a few feet away and about 6 to 12 
inches above the short, lodged Spartina patens (Ait.) Muhlenberg which 
forms a dense cover at the upper limits of tidal overflow on the saltmar^. 
As Surcouf noted for Tabanus algirus Macquart, several of this species 
may also hover in a small area, each maintaining its relative position 
until disturbed. If interrupted, they swiftly dash first one way and 
then another, but after such sudden excursions usually return to their 
original places and head into the wind. If another fly passes near one 
that is hovering, the latter darts towards it immediately. This fre- 
quently sets off a kind of ‘‘chain reaction” since the first fly and its 
pursuer often approach others hovering nearby and these in turn 
swiftly join the swirling pursuit. The chase is so rapid that the eye 
soon loses sight of the contestants. However, some appear to drop out 
of the race and resume their hovering positions. Presumably such 
excited activity results from the attempt of the hovering male to seize 
a female that flies close by and attracts his notice. On the other hand, 
I have once or twice seen a fly at rest on the grass directly beneath one 
of the hoverers and the latter remained utterly indifferent to the one 
below. But once the collector attempts to move within net-reach 
of hovering flies, those resting in the grass invariably rise and dart 
off ahead of him to disrupt the entire flight pattern in the manner 
suggested above. Then he must pause until the buzzing flies quiet 
down and assume their positions again. It is easiest to make a catch 
by approaching from behind. Since the flies orient themselves towards 
the (Section from which the wind is blowing, one should move upwind 
swinging at fly after fly until successful. The hoverers are extremely 
alert and catches are infrequent. If the morning is somewhat cool, or 
the breeze too brisk, they often drop into the shelter of the grass. 
When they alight they are almost always facing upwards but they 
immediately turn around in a leisurely manner and often crawl well 
down towards the base of the culm. They hover only for brief intervals 
under these conditions. Since their reactions are slower on such 
days, they are a little more readily captured. 

From my own observations, as well as from those of Surcouf, 
Cameron, Philip and Bouvier, it is evident that there is a definite 
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connection between the hovering of male Tabanidae and mating as 
previously noted. The exact nature of this relationship is not yet clear. 
Nevertheless, as Mosier and Snyder surmised, it may^ well be a l^d 
of courtship phenomenon. In my original Conomo Point observations 
mass hoveling and mating were going on simultaneously. As stressed 
above, both activities were again seen on each of two mornings at Pine 
Island. Since adult emergence is known to occur as late as August 8th 
(information based on collected pupa), and probably a few flies continue 
to emerge until the last of the month, it is not suiprising that mating 
was observed on August 12th. Careful observations were made on 
four pairs found in copulation on the mornings of July 24th and 30th. 

The margin of the saltmarsh near the northwestern edge of Pine 
Island is fairly dry except after extremely high tides and the fine fox 
grass forms a thick mat over which it is easy to slide. Therefore, I was 
able to lie down and crawl to within a foot or less of the mating Tabanus 
nigrovitfatus Macquart without disturbing them. In this position 
my eyes were on the same level with the paired flies. In every case 
studied the males were quietly posed on a slender grass blade while 
the females were all rather restless. The male of the first pair under 
observation was clinging head-up to the tip of a Spartina patens leaf 
while the female was holding onto the same blade facing the turf. 
She moved actively and now and then vigorously pished the tip of 
the male’s abdomen with her hind tarsi as if attempting to terminate 
the union. They had been together for between five and ten minutes 
when a movement startled them and they disengaged. Although 
they flew but a short distance, only the femde was taken. 

On a nearby grass blade another pair was observed and similarly 
approached. In this case the male faced downward and the female 
necessarily faced in the opposite direction above him on the grass. 
She was moving as actively as possible imder the circumstances. After 
watching them for a while, I attempted to take them but again netted 
only the female. It lcx)ked to me as if the male controlled the union 
and, consequently, had a slight advantage when danger threatened 
which enabled hum to avoid capture. This is especially interesting, 
since on other occasions the males seem less alert. Several times 
when inclement weather kept them in the grass, sweeping has resulted 
in the capture of two, three or more m^es to every female taken. 
Some figures from the same part of the Pine Island marsh emphasize 
this fact. On July 21, 45 females and 130 males; on the 24th, 68 
females and 97 males; on the 26th, 22 females and 45 males; and on 
the 28th only 4 females and 55 males were taken. On two of these 
mornings there was some hovering, as we have said, and mating was 
studied on the 24th. But the weather was suflSciently overcast or 
cool to curtail their activity greatly early in the mo rning . Under 
these conditions the males are more sedentary while the females will 
rise to annoy the intruder unless the weather is very disagreeable. 

The positions of members of the third pair differed from the others 
in one respect. As in all but the second case, the male was clmgmg 
head uppermost to the grass blade tip. The female, however, was 
simply hanging freely beneath him and several times buzzed her wings 
as if attemptmg to break away. When I inadventantly alarmed 
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them, the male flew a short distance, dragging the female along, and came 
to rest on the grass again. This happened twice. Plies of the fourth 
pair were in the same relative positions as those first described. 

In concluding these remarks, a few other habits of this species may 
be noteworthy. Like many other Tabanidae, this one is often seen 
dipping to the water^s surface as it flies between the banks of the salt- 
marsh ditches and canals when the tide is partly out. They may 
often be found in sunny places on the peaty ditch banks where they 
appear to be sucking the organic oozes. Two taken under these circum- 
stances were both males. Unlike some species, Tahanus nigrovittatus 
was never observed about any of the flowers which flourished above 
the high tide line at the edge of the saltmarsh. However, occasional 
specimens carried anthers, probably of the marsh grasses, on their 
tarsi. We still have much to learn about the biology of this common 
species. 


SUMMARY 

This paper brings together the observations of a score of workers 
concerning mating and associated activities of Tabanidae. Such 
fragmentary notes record actual mating for only thirteen species 
distributed in the following six genera: Ckrysops, 3; Chrysozona, 2; 
Eyhomitra, 2; Silvius, 1; Tabamis, 4; and Therioplectes, 1. In only 
four instances are more than the barest details stated. Nine authors 
are responsible for the 13 cases cited. With the exception of Chrysozona 
denshami (Austen), which is said to mate at nightfall in the Belgian 
Congo and Tabanus auropunctatns Macquart of Algeria that mates 
in mid-aftemoon, all species noted mate between 8:00 a. m. and noon. 
Fifteen writers have described, more or less fully, the hovering habits 
of 19 species in the following five genera: Chrysozona, 2; Hybomitra, 4; 
Pangonia, 1; Tabanus, 10; and Therioplectes, 2. Two of these, Tabanus 
lineola Fabricius and T, giganteus DeGeer, hover at dusk. The rest 
hover from dawn tintil sunrise or during the forenoon. Mating appears 
to be initiated in the air and is usually completed at rest on nearby 
vegetation. The evidence indicates that the swarming flight and 
hovering are of significance in the mating of certain Tabanidae. Original 
observations on the hovering and mating of Tabanus nigrovittatus 
Macquart are included. Twenty-nine males were captured individually 
while hovering. When added to the data of other observers, this 
indicates that hovering is primarily a male activity. This species dips 
to the surface of the water in the saltmarsh ditches. Two males were 
taken on the peaty bank of a ditch where they appeared to be sucking 
in the oozes. T, nigrovittatus is never seen near the flowers which 
bloom profusely at the border of the saltmarsh. 
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ITLIST OF RECORDED COTTON INSECTS OF THE WORLD, by H. Har- 
GRAVES. 50 pages. Commonwealth Institute of Entomology, London. 
1948. 

This work is intended to serve as a quick and easy reference to the names 
of all mites and insects recorded from cotton, the chief source of the compilation 
being volumes one to thirty-four inclusively of the Review of Applied Entomology. 
The insects are listed by order and, except for the minor orders, by family; the 
information given, covers the part or parts of the plant attached and the country 
or countries from which the species in question has been recorded from cotton. 
Forty concentrated pages are devoted to this material; all but six of these deal 
with Coleoptera, Lepidoptera, and Hemiptera (Heterpptera and Homoptera). 
There is a brief list of representative literatme, an index to families and genera, 
and a geographical index. 

The usefulness of this work in the United States is st^gested by the item in 
the geographical index: ‘"U. S. A., on every page with the exception of pp. 26 
and 24.” We note a Mexican record on page 24. A brief citation of authorities 
for the records would have added much to its value, but would also have increased 
the size of the paper. — ^M.T.J. 
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The Calendiinae is that group of weevils to which belong the various 
biUbugs, the granary and rice weevils, the banana root borer, and 
other less well known species. Larvae of the group have been the 
subjects of published, comprehensive studies by two authors. In 
1924 Cotton treated the larvae of nine of the ten genera known to be 
established in America north of Mexico, presenting a key together 
with brief but adequate characterizations of the genera and carefully 
prepared illustrations. In 1934 and again in 1938 Gardner published 
keys and descriptions for the identified larvae of the species occurring 
in India. His fully illustrated papers also include keys to the larger 
groups of weevils, in so far as they were represented. There are several 
other papers which include descriptions or carefully prepared figures of 
larvae of the group, but they treat only one or a few species. These 
papers are listed in the bibliography. Since the appearance of Cotton’s 
paper larvae of additional genera have become available for study, 
some from Central and Sou& America, others from the islands of the 
Pacific Ocean. It is with the intention of making those larvae recog- 
nizable and indicating their position in a classification of the group 
based upon larval characters that this paper is prepared. 

With the exception of the specimens of Diathetes pandanae Zimmer- 
man and D. lyriger Marshall, which were kindly loaned to me by E. C. 
Zimmerman, Bernice P. Bishop Museum, Hawaii, the larvae described 
herein are in the collection of the United States National Museum. All 
the larvae studied are mature or nearly mature. The generic placement 
of all the larvae and nearly all the specific identifications can be con- 
sidered as established beyond a reasonable doubt through rearing and 
identification of the adults by competent authorities. 

Gardner, in 1934, treated the Calendrinae, Sipalinae based upon 
Sipaltts, and Stromboscerinae based upon ( Xerodermus) = Orthosinus, 
as separate although related subfamilies. In 1938 he considered the 
three groups as tribes of the Calendrinae. On the basis of the char- 
acters which will be pointed out below, I believe he is correct in 
considering Sipalus and its relatives as a group subordinate in importance 
to the Calendrinae. In my opinion, however, the Stromboscerinae^ are 
sufficiently distinct to be treated as a separate subfamily, although 

^The concepts of the Sipalini and of the Stromboscerinae, in the sense as used 
in the present paper, are based upon the material available for study. 
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I believe the relationship between the two groups, Calendrinae and 
Stromboscerinae, dose enough to make it advisable to treat them in 
the same paper. It is believed that the combination of characters 
given below will serve to distinguidi these two subfamilies from all 
others of which larvae are known. 

Antenna consisting of one membranous article which bears a conical 
to subconical (rarely fettened and disc-shaped or subglobular) accessory 
sensory appendage^ and several minute setae. Catapophyses in same 
plane as frons. Frontal suture usually distinguishable throughout 
its length, incomplete anteriorly. Epicranium with five dorsal, two 
lateral, two ventral, and four posterior setae. Frontal seta 5 subequal 
to or longer than frontal seta 4. Anterior margin of labium rounded 
or slightly produced in the middle. Labrum with three pairs of setae 
and a pair of anterior sensilla which lie between the bases of labral rods 
(at extreme anterior margin of labrum in Stromboscerinae). Labral 
rods well developed, subparallel or convergent, often connected poster- 
iorly, Some dorsal setae on mala commonly but not always branched. 
Typical abdominal segments with three or four dorsal folds. Well- 
developed spiracles present on abdominal segment VIII, dorsal in 
position and oriented so that the air tubes, when present, are directed 
strictly posteriad. Spiracles of typical abdominal segments vertical 
in orientation, i.e., the air tubes, when present, directed dorsad. Orifice 
of spiracles nearly always an elongate slit with subparallel margins. 
Spiracular area of t 3 ^ical abdominal segments with two setae. Pleurum 
subdivided into two or more lobes, one of which nearly always bears 
two setae, the subdivision incomplete in Dryophthorus and Stenommatus. 

One of the more important diagnostic characters for larvae of these 
two subfamilies, as given above, is found in the orientation of the 
abdominal spiracles. An identical orientation, except on abdominal 
segment VIII, is fotind in known larvae of the Cholinae and in most of 
the known larvae of the Hylobiinae. The orifice of the spiracles on 
larvae of the Cholinae and most of the larvae of the Hylobiinae is an 
elongate slit, a condition found in nearly all the larvae of the Calendrinae 
and the Stromboscerinae. However, the air tubes of the spiracles on 
abdominal segment VIII are directed dorsad in larvae of the Cholinae 
and larvae of most of the genera of the Hylobiinae. Three genera 
placed or retained in the Hylobiinae by Marshall (1932) — namely, 
Sternechus, Anchonus, and Heilipiis — contain larvae which differ from 
those of the other genera of the subfamily in that the spiracles on the 
abdominal segments are oriented so that the air tubes are directed 
nearly posteriad. 

As has been indicated above, the Calendrinae and Stromboscerinae 
are considered to be closely related on the basis of characters of their 
larvae. On the other hand they are distinguishable at once by means 
of the characters expressed in the following couplet. 

Frons with five pairs of setae (fig. 15); posterior pair of setae on postmentum 
separated by a distance less than one-half as great as that between those 
of middle pair (fig. 11); postdorsunx of mesothorax and metathorax with 
three {SitopMLus) or fotir setae; (spiracles on middle abdominal segments 
nearly always distinct and readily discernible (fig. 17) ). , .Calendrinae (p. 416) 

*For an explanation of this and other terms see Anderson (1947). 
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Frons with four pa^ of setae (fig. 14) ; posterior pair of setae on postmentuin 
separated by a distance subequd to that between those of middle pair (fig. 10) ; 
postdorsum of mesothorax and metathorax with two setae; (spiracles on 
middle abdominal segments nonfunctional, scarcely discernible (fig. 9) ), 

Stromboscerinae (p. 434) 


Subfamily Calendrinae 

Frons with five pairs of setae. Posterior pair of setae on post- 
mentum separated by a distance which is one-thiird to one-half as great 
as that between setae of middle pair. Postdorsum of mesothorax 
with “toee or four setae. Pleurum of typical abdominal segments 
subdivided into three or more lobes. 

Larva u^aUy robust, small to la:^e, subcircular in cross section, 
usually distinctly thicker through middle abdominal segments, with 
abdominal segments VIII and IX often flattened dorsally. Head 
free or partially retracted into prothorax, as long as or longer than 
broad, not emarginate posteriorly. Anterior ocellus present, usually 
moderately distinct; posterior ocellus absent. Clypeus with two setae 
and sensillum on each side near base. Epipharynx usually with six 
anteromedian setae and four median spines. Accessory sensory 
pores nearly always discernible on epipharynx. Epipharynx usually 
with distinct asperities. Mandible with one or two teeth. Two setae 
present on outer surface of mandible. Labial palpus with two articles. 
Ligula with four setae. Premental sderite present, complete. Asperities 
often present on dorsal surface of mala. 

Thoracic spiracle usually bicameral, rarely without air tubes. 
Spiracular area of mesothorax with one to four setae. Alar area with 
one or two setae. Pedal area with five to seven setae. 

Typical abdominal segments with three or four dorsal folds. Pro- 
dorsal seta (rarely, Rhinostomus, more than one) present on typical 
abdominal segments. Pedal area distinguishable, with one seta. 
Eustemum with two setae. Anus usually ventral and anterior to 
posterior end of body, rarely terminal, never subdorsal. Asperities 
usually discernible, rarely hook shaped and la^e {Cactophagm), 

With a few exceptions, most of which are in the Sipalini, larvae of 
the Calendrinae attack living herbaceous plants, largely grasses, 
although larvae of several genera attack living palms. Larvae of the 
Sipalini attack dead or dying plants, including dead trees. 

KEY TO TRIBES OF CALENDRINAE 

1. Abdominal s^pment VI abruptly smaller than segment V (fig. 1); branched 

setae on epipharynx (fig. 2) and on dorsal surface of mala tuftlike, 

Sipalini (p. 416) 

Abdominal s^fment VI only slightly or not smaller than s^ment V (fig. 17); 
setae on epipharjmx (figs. 3 to 6) and on dorsal surface of mala simple or 
branched, not tuftlike 2 

2. Epipharynx with three or more than three anterolateral setae, some of the 

setae often branched (figs. 3 to 5); sensilla on epipharynx developed as 
pores (fig. 3) (except Myocalandra); postdorsum of mesothorax and meta- 
thorax with four setae; larva usu^y moderately large to large, not 
infesting seeds 3 

Epipharynx with two, simple anterolateral setae (fig. 6); sensilla on ^i- 
pharynx very small, p^lie (fig. 6); postdorsum of mesothorax and meta- 
thorax with three setae; larva small, subglobular, infesting seeds and 
nuts Sitophilini (p. 432) 
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3. Epipharynx with five or more than five simple anterolateral setae (fig. 6); 
mala with twenty to thirty dorsal setae; spiracles without air tubes; five 
postdorsal setae present on t 3 rpical abdominal segments, 

Rhynchophorini (p. 418) 

Epipharynx with three anterolateral setae, the setae often branched (figs. 

3, 4); mala with eight or rarely ten dorsal setae; spiracles bicam^l 
(figs. 18, 19) ; three or four postdorsal setae present on t 3 rpical abdominal 
segments Calendrini (p. 419) 


Tribe Sipalini 

Epipharymx with four to ten anterolateral setae, some of the antero- 
lateral and the anteromedian setae tuftlike. One epipharyngeal 
sensory pore present on each side, each pore surrounded by a sclerotized 
ring. Mala with ten to thirteen dorsd setae, at least some of which 
are tuftlike. Asperities long and dense on dorsal surface of mala 
(evidently absent on Sipalm). Mesothorax and metathorax with four 
postdorsd setae. Five postdorsal setae present on typical abdominal 
segments. Stemellum present. Anus ventral, in front of posterior 
end of body. Abdominal segments VIII and IX with a cylindrical 
to subcyHndrical process from each lateral margin, each process on 
segment VIII with two setae at the tip, each process on segment IX 
with three setae. 

Larva moderately small to large, increasing in thickness rather 
gradually from prothorax to abdominal segment V then abruptly 
smaller and declivous through abdominal segments VI to IX. Head 
light orange, without distinguishable less heavily pigmented areas 
dorsally, partially retracted into prothorax. Endocarina absent. 
Paired basal sen^a present on labrum. Distinct asperities present 
on epipharynx. Ligula moderately produced, bearing one pair of 
tuftlike setae, the second pair branched or simple. Mala with three 
or four ventral setae. 

Thoracic spiracle with or without air tubes. Spiracular area of 
mesothorax with three setae. Alar area with two short to very short 
setae. Pleurum of mesothorax and metathorax not subdivided, each 
area with one seta. 

Setae on spiracular area of typical abdominal segments very short, 
subequal. Pleurum subdivided into four or five lobes. Asperities 
present and very fine or not discernible. 

The larva of Sipaius hypocrita Boh., as described by Gardner (1934), 
appears to agree with the above characterization in most of the essentid 
details, such as the abrupt reduction in size of the body behind abdominal 
segment V, the tuftlike setae on epipharynx and dorsal surface of mala, 
and the preface of fleshy processes from abdominal segments VIII 
and IX. It is evident that Sipalus, Rhinostomus and Yuccaborus form 
a natural, compact group. On lie other hand, larvae of Sipalus 
hypocrita can be separated from larvae of the other two genera by the 
fact that there are two pairs of processes on posterior margin of 
abdominal segment IX in Sipalus whereas there is only one pair on 
larvae of Rhinostomus and Yuccaborus, 

The relationships of Anius to the other Sipalini are not so evident, 
judging from the description of the larva of Anius pauperatus Pascoe 
by Gardner (1938). The figures of that larva (Gardner 1938, figs. 
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65”*71) do not show an abrupt decrease in size of the body behind 
abdominal segment V,^ there are only three anterolateral setae on 
epipharynx and all epiphar 3 mgeal setae are simple, setae on dorsal 
surface of mala are fewer in number and branched but not tuftlike, 
and spiracles on abdominal segments II to VI are vestigial. The 
enumerated important characters indicate not only that Anitas is not 
closely related to the other Sipalini, but rather that it approaches the 
Stromboscerinae as characterized bdow (see p. 434). Until its larva 
can be restudied in the light of the present interpretation of the impor- 
tance of the various characters, it will be best to leave the relationships 
of Aniiis in question. 

KEY TO GENERA OF SIPALINI 

Sclerite on pronotum with red, irr^;ular, transverse rugae near the posterolateral 
margins; epipharynx with ten tuftlike anterolateral setae (fig. 2), 

I. Khiaostomus (p. 417) 

Sclerite on pronotum scarcdy pigmented, without rugae near the posterolateral 
margins; gpipharynx with four to six anterolateral setae, the more anterior 
setae tuftlike II. Yuccaborus (p. 418) 

1. Genus Rhinostomus Rafinesque, 1815® 

(Fig. 2) 

Sclerite on pronotum orange, with red, irregular, transverse rugae 
near the posterolateral margins; smaller rugose areas present on 
spiracular areas of mesothorax and metathorax. Accessory sensory 
appendage of antenna rudiment^, consisting of a small flattened 
disc. Labral seta 2 short, tuftlike. Epiphar 3 mx with ten tuftlike, 
anterolateral setae. Thoracic spiracle elliptical, without air tubes. 
Abdominal spiracles without air tubes. Four prodorsal setae present 
on abdominal segments I to V. 

Larva large. Lateral margins of head slightly convergent poster- 
iorly, the posterior margin nearly transverse, Mouldered on the ventral 
side. Ocellus moderately large, weakly convex. Labral rods nearly 
straight, subparaHel, not connected posteriorly. Asperities on epi- 
phaiynx laterally and in two lines between the labral rods, elongate, 
hairlike. Prementum covered with a pigmented sclerite, the antero- 
lateral margins of which are heavily sclerotized. Mala with one of the 
ventral setae short, simple, the three posterior dorsal setae simple or 
with a few branches, the remaining setae tuftlike. 

Principal areas on thoracic segments with orange sclerites. Spiracular 
area of mesothorax with two of the setae short to moderately long, the 
other seta very short. Mesothorax and metathorax with postdorsal 
setae short, subequal. 

Spiracles on abdominal segments I to V narrow slits, subequal in 
size, those on segments VI and VII slightly larger, subdorsal, those 
on segment VIII elliptical. Typical abdominal segments mtii four 
dorsal folds. Pleurum subdivided into five lobes on abdominal seg- 
ments II to V. Pleurum with three setae, two located on the second 
lobe from dorsum, the third seta on either the third or fourth lobe. 
Asperities not discernible. 

*Rafinesque proposed the name Bhinostomus to replace RMna Latreille, 1802, 
which was preoccupied by Khina Schaeffer, 1760, in fish. 



418 


Annals Entomological Society of America [Vol. XLI, 


Width of head: 5.5 mm. to 6 mm. 

R, barbirostris (P.). Dominican Republic, in cocoanut palm. 
Honduras, February 1, 1917, in cocoanut palm, E. M. Anderson. 
Bahia, Brasil, G. Bondar. 

II. Genus Yuccaborus Leconte, 1876 
(Fig. 1) 

Sclerite on pronotum scarcely pigmented, the remainder of body 
without pigmented areas. Accessory sensory appendage of antenna 
small, conical. All labral setae simple. Epipharynx with four to six 
anterolateral setae, the more anterior setae tuftlike. Thoracic spiracle 
bicameral, the air tubes without annulations, approsdmately one-third 
as long as elliptical peritreme. Spiracles on aMominal segments I to 
VII very small, with peritreme vague and with one or two poorly 
developed air tubes. One prodorsal seta present on abdominal segments. 

Larva moderately small. Lateral margins of head smoothly rounded, 
oval posteriorly, not shouldered. Ocellus smaU,^ indistinct. Labral 
rods slightly arcuate, subparallel, connected posteriorly by a transverse 
bridge. Asperities sparse laterally on epiphar 3 mx, elongate and dense 
between the labral rods. Premental sclerite with slender anterior and 
posterior median extensions. Mala with three of the ventral setae 
simple, the remaining ventral and all dorsal setae with numerous 
branches. 

Setae on spiracular area of mesothorax very short. Mesothorax 
and metathorax with postdorsal se^ 1, 2 and 4 very short, 3 short. 

Tj^ical abdominal segments with three dorsal folds, fold I not dis- 
tinguishable laterally. Pleurum subdivided into four lobes on abdominal 
segments II to V, the second lobe with two setae. Asperities very fine, 
generally distributed over whole body. 

Width of head: 3 mm, to 3.2 mm. 

F. lentiginosus Csy. Ten miles northeast of Brownsville, Texas, 
June 4, 1904, in Yucca, larvae in galleries between bark and interior, the 
galleries similar to those of Dendroctonus, H. S. Barber. 

Tribe Rhynchophorini 

Body coarsely wrinkled, the wrinkles longitudinal, somewhat 
irregular. Frons with four subparallel, lon^tudinal grooves. Labrum 
with paired basal sensilla. Epipharynx with five or more than five 
anterolateral setae, the setae simple. Epipharyngeal sensory pores 
present. Mala distally truncate, with two ventral and twenty to 
thirty dorsal setae, the posterior dorsal setae placed at random, sortie 
of the dorsal setae bifu^te. Thoracic spiracle a simple, curved slit 
without air tubes. Postdorsum of mesothorax and metathorax with 
four setae. Pleurum of mesothorax and metathorax subdivided into 
three lobes, the middle lobe with a moderately long ^ta. Typical 
abdominal segments with five postdorsal setae. Posterior m^gin of 
abdominal segment IX with two pairs of broadly rounded projections. 
Aunties fine, dense, giving the appearance of a velvety coat, except 
on sderotized areas. 

Larva large, robust. Pronotum with paired reddish-brown sclerite. 
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Smaller reddish-brown sclerites on several body areas. Head dark 
brown, with subparallel, less heavily pigmented stripes dorsaUy. Endo- 
carina absent. Ocellus absent or indistinct. Antenna small, completely 
surrounded by lateral portion of frons, directed laterad. Labral setae 
simple. Asperities present laterally on epiphar 3 mx and between the 
rods, particularly long and dense posteriorly between the ro^, Ligula 
somewhat produced, apically truncate, the setae simple. Premental 
setae simple. Postmentum covered with light orange sclerite. 

Spiracular area of mesothorax with three short to very short setae. 
Alar area with one short seta. 

Abdominal spiracles without air tubes, those on segments I to VII 
small, near anterior margin of segment. Setae on spir^sular area short 
to very short. Epipleurum subdivided into two poorly defined lobes, 
each lobe with one short seta. Stemdlum and poststemeUum present. 
Anus ventral, in front of posterior end of body. 

The genera Dynamis and Rhynchophorus are doubtfully distinct on 
the basis of the observed characters of their larvae, and the differences 
indicated below are probably of no more than specific importance. 
For this reason no key to the two genera is presented. 

III. Genus Dynamis Chevrolat, 1883 

Prodorsum of mesothorax and metathorax with paired sclerite. 
Epiphaiynx with five or six anterolateral setae. Mala with twenty to 
twenty-two dorsal setae, the dorsal surface of mala without obvious 
asperities about the bases of anterior setae. Thoracic miracle not 
obviously curved. 

Widlii of head: 9 mm. to 10 mm, 

D. borassi (F.), Ecuador, May 13, 1924, palms, F. Campos R., 
received through H. Morrison. 

IV, Genus Rhynchophorus Herbst, 1795 
(Fig. 5) 

Prodorsum of mesothorax and metathorax without sclerites. Epi- 
pharymc with nine to thirteen anterolateral setae. Mala with twenty 
to thirty dorsal setae, obvious asperities usually present about the 
bases of anterior dorsal setae. Thoracic spiracle obviously curved. 

Width of head: 7.5 mm. to 10.2 mm. 

R, cruentatus (F.). Several lots of larvae, all from Florida, usually 
in cabbage palmetto. 

R, palmarum (L.). Tumaco, Colombia, 1912, destroying cocoanut 
trees, G. H. Williams. ''Juan Diaz,” Venezuela, Mardi, 1918, from 
cocoanut trunk, H. Pittier. 

Tribe Calendiini 

Epipharynx with three anterolateral setae, none of the epiphaiyngeal 
setae tuftlike. Epipharyngeal sensory pores present. Mala with eight 
or rardy ten doi^ setae, at least some of the dorsal setae usu^y 
branched but not tuftlike. Thoracic spiracle bicameral. Postdorsum 
of mesothorax and metathorax with four setae. Three or four post- 
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dorsal setae present on typical abdominal segments.^ Posterior margin 
of abdominal segment IX with four pairs of readily discernible setae. 

Larva usually moderately large, slender to moderately robust. 
Posterior margin of abdominal segment IX with or without projections. 
Head usually distinctly pi^ented and with dorsal, less heavily 
pigmented stripes. Endocarina usually present. Labral seta 2 often 
branched. Labrum with one basal sensillum or a pair of basal sensilla. 
Epipharynx with distinct asperities. Ligida with or without asperities. 
Postmentum usually partiaHy covered with vague to distinct sclerite. 
Mala with three to five ventral setae. Dorsal surface of mala nearly 
always with elongate asperities among the setae. 

Alar area of mesothorax and metathorax with one or two setae. 
Pleurum of mesothorax and metathorax not subdivided, each with 
one seta. 

Typical abdominal segments with three or four dorsal folds. 
StemeUum present. Anus usually ventral, in front of posterior margin 
of segment IX, rarely subtermmal. Asperities usually inconspicuous, 
rarely strong and hook shaped. 


KEY TO GENERA OF CALENDRINI 

1. Abdominal s^ments I to VII without discernible spiracles (Polytus) or 

the spiracles very small, without discernible air tubes (Cosmopolites); 
seta on epipleuxum of metathorax distinctly shorter than on ^ipleurum 

of mesothorax 2 

Abdominal s^^ments with spiracles present, occasionally small (Myo- 
cdandra) but then the air tubes well developed; seta on epipleurum of 
metathorax subequal in length to that on epipleurum of mesothorax 
(fig. 17) 3 

2. Abdominal segments I to VII with spiracles, the spiracles small, without 

discernible air tubes; thoracic spiracle elongate, curved, the air tubes 
approximately one-fifth as long as peritreme (fig. 19) ; typical abdominal 

s^pments with three postdorsal setae V. Cosmopolites (p. 421) 

Abdominal segments I to VII without discernible spiracles; thoracic 
spiracle not curved, the air tubes distinctly longer than subtriangular 
peritreme (fig. 18); typical abdominal s^ments with four postdorsal 
setae VI. Polytus (p. 422) 

3. Asperities present and distinct laterally on epipharynx (fig. 4), rather 

short in Diatketes: accessory sensory pores of epipharynx not situated 
between the labral rods, nearly always clearly outside the rods (fig. 4) . . . . 4 
Asperities absent lateral to rods on epipharynx (fig. 3); accessory sensory 
pores (p^like in Myocalandra) of epipharynx situated between the 
rods (fig. 3) 12 

4. Dorsal simace of mala without asperities among the setae; endocarina 

absent; labrum with a pair of basal sensilla (as in fig. 7); all setae on 
epipharynx simple; dorsal setae on mala branched. .VII. Diafhetes (p. 424) 
Dors^ surface of mala with asperities among the setae; with a different 
combination of the remaining characters 5 

5. Posterior margin of abdominal segment IX with a pair of projections 

which are longer than broad (fig. 16) 6 

Posterior margin of abdominal s^ment IX usually without projections, 
occasionally with a pair of broad and truncate or short and bluntly 
conical projections 7 

6. Each projection from posterior margin of abdominal s^ment IX bearing 

two elongate setae; setae on dorsal surface of mala simple, 

VIII. Phacecorynes (p. 424) 

Each projection from posterior margin of abdominal s^ment IX bearing 
three elongate setae (fig. 16) ; setae on dorsal surface of mala branched, 

IX. Scyphophorus (p. 425) 
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7. Posterior margin of abdominal segment IX with three pairs of elongate 

setae; length of air tubes of thoracic spiracle nearly twice as great as 

leiigth of subtriangular peritreme X. Trochorhopalus (p. 426) 

Posterior margin of abdominal segment IX with four pairs of dongate 
setae; length of air tubes of thoracic spiracle subequal to or distinctly 
shorty than length of peritreme 8 

8. Body with stout, hook-shaped asperities arranged in rather r^;ular rows, 

XI. Cactophagus (p. 426) 

Body without stout asperities, the asperities finer and not arranged in 
rows 9 

9. All setae on mala simple; all epipharyngeal setae simple; length of air 

tubes of thoracic spiracle subequal to that of subtriangular pentreme, 

XII. Rhodobaenus (p. 427) 

All dorsal setae or at least more than half the dorsal setae (some species of 
Calendra) on mala branched; at least one pair of anteromedian setae 
on ^iphaiynx branched; len^h of air tubes of thoracic spiracle usually 
distinctly shorter than that of peritreme 10 

10. Labrum with a pair of basal senshla (fig. 7) ; asperities on anterior half of 

prodorsum of abdominal s^ment I inconspicuous, not obviously stouter 
than those on the neighboring areas of the body; (eustemal setae on 
abdominal segment VIII usu^y short to very short, usually scarcely 

discernible) XIII. Calendra (p. 427) 

Labrum with one basal sensillum (fig. 8); asperities on anterior half of 
prodorsum of abdomioal s^ment I conspicuous, occasionally pale, 
obviously stouter than those on the neighboring areas of the body; 
(eustemal setae on abdominal segment VIII usually moderately long, 
readily discernible) 11 

11. Posterior margin of abdominal segment IX smoothly rounded or transverse; 

ligula with asperities (fig. 13) XIV. Metamasius (p. 429) 

Posterior margin of abdominal segment IX with a distinct, smoothly 
excavated emargination; ligula without asperities (fig. 12), 

XV. Rhabdoscelus (p. 430) 

12. Typical abdominal s^:ments with three postdorsal setae; anterior dorsal 

setae on mala simple; (mala without discernible asperities dorsally; 
pronotum with transverse band of asperities along posterior border), 

XVI. Myocalandra (p. 430) 

Typical abdominal s^^ments with four postdorsal setae; anterior dorsal 
setae on mala branched; (nnala usually with long or short asperities 
dorsally; pronotum without transverse band of asperities, with or without 
median longitudinal band of asperities) 13 

13. Anterolateral setae on epipharynx branched (fig. 3); one pair of setae on 

ligula branched (fig. 11) ; pronotum with median longitudinal band of pale 

asperities XVII. Eucalandxa (p. 431 ) 

Anterolateral setae on epiphaiynx simple; setae on ligula simple; pronotum 
without median band of asperities XVIII. Diocalandra (p. 431) 

V. Genus Cosmopolites Chevrolat, 1885 

(Fig. 19) 

Frontal seta 4 short to very short, seta 5 long. Labrum with one 
basal sensillum. Mala with five ventral and ten dorsal setae, the 
posterior seta on ventral surface and the nine posterior setae on dorsal 
surface branched. Air tubes of thoracic spiracle one-third to one-fifth 
as long as elliptical, often curved, peritreme. Alar area with one very 
short seta. Seta on epipleurum of metathorax usually distinctly 
shorter than that on epipleurum of mesothorax, the seta on pleurum of 
mesothorax and metathorax long. Spiracles on abdominal segments 
I to VII very small, with air tubes and peritreme scarcely discernible. 
Typical abdominal segments wiUi three postdorsal setae. Posterior 
margin of abdominal segment IX without projections. 

Larva moderately large, slightly thicker through abdominal segments 



422 


Annals Entomological Society of America [Vol. XLI 


IV, V and VI. Head light orange, with narrow, short, nonpigmented 
stripes dorsally, free, longer than broad, the sides subparallel, rounded 
posteriorly. Endocarina present, one-third to one-half as long as frons. 
Labral seta 2 branched Labral rods united posteriorly. Epiphar 5 nQx 
with the anterolateral and two pairs of anteromedian setae branched. 
Asperities on epipharynx moderately conspicuous laterally and between 
the labral rods, in evident tufts about the base of all anterior setae. 
Ligula not produced, without asperities. Mala with asperities on 
dorsal surface along the line of setae. 

Spiractilar area of mesothorax with one very short seta. 

Typical abdominal segments with setae of spiracular area very short. 
Pleunim indistinctly subdivided into three lobes Aspenties incon- 
spicuous, sparsely distributed dorsally and ventrally on abdominal 
segments III to V. 

Width of head* 2.7 mm. to 3 2. mm. 

C. sordidus (Germ.). Numerous larvae from Florida, the West 
Indies, and several groups of islands of the Pacific Ocean, all from trunks 
or base of roots of banana. Almirante, Panama, December 1947, 
Manila hemp {Musa textilis), submitted through E. J. Hambleton. 

VI. Genus Polytus Faust, 1895 
(Fig. 18) 

Frontal setae 4 and 5 long, subequal. Labrum with one basal 
sensillum. Mala with five ventral and eight dorsal setae, one ventral 
seta and all dorsal setae branched. Air tubes of thoracic spiracle 
distinctly longer than short, triangular peritreme. Alar area with one 
minute seta. Seta on epipleurum of metathorax and on pleurum of 
mesothorax and metathorax minute, the seta on epipleurum of meso- 
thorp: long. Spiracles on abdominal segments I to VII not ^scemible. 
Typical abdominal segments writh four postdorsal setae. Posterior 
margin of abdominal segment IX without projections. 

Larva comparatively slender, small, of nearly equal thickness 
t]^oughout. Head light orange, with broad, vaguely defined less hea'^y 
pigmpted stripes dorsally, free, slightly longer than broad, the lateral 
margins subparallel, broadly rounded posteriorly. Endocarina present, 
vague, approximately one-third as long as frons. Labral setae simple. 
Labral rods straight, convergent but not connected posteriorly. Epi- 
phar 3 mx writh two pairs of anteromedian setae branched near apex, the 
remaining setae simple. Asperities fine and sparse laterally on epi- 
phaiynx, more dense and elongate between the labral rods. Inner 
surface of mandible, near base, writh a prominent, triangular tubercle. 


EXPLANATION OF PLATE I 
(All figures drawn by author) 

Fig. 1. Yuccahorus lentiginosus Csy., lateral view of larva, X 8. Fig. 2. 
^inostomus harbirostris (F.), epipharynx, X 20. Fig. 3. Eucalandra setidosa 
(Gyll.), epiphar 5 mx, X 76. Fig. 4. Scypkophorus acupunctatus Gyll., epipharynx, 
X 30. Fig. 5. Rkynchophorus palmarum (L.), epipharynx, X 40. Fig. 6. Stt 0 ‘ 
phUus rugicollis {Csy,), wipharynx, X 165. Fig. 7. Cdlendra ludomciana (Chttn.), 
labrum, X 30. Fig. 8. Metamasius sp., probably mceps (Gyll ), labrum, X 30. 
Dryopkthorus distinguendus Perkins, lateral view of larva, X 
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Ligida not produced, with asperities. Mala with elongate asperities 
on dorsal surface. 

Spiracular area of mesothorax with one minute seta. 

laical abdominal segments with setae of spiracular area very short 
to minute. Pleurum indistinctly subdivided into three lobes. Asperities 
not discernible. 

Wididx of head: 0.7 mm. 

P. mellerhorgi (Boh.). Manila, P. I., November 26, 1915, in banana 
plants infested by Cosmopolites sordidus, D. B. Mackey. Honolulu, 
T. H., March 27, 1935, ex banana corm, 0. H. Swezey. 

VII. Genus Diathetes Pascoe, 1874 

Posterior margin of abdominal segment IX broaffly emarginate, with 
a pair of short but distinct, bluntly conical projections, each projection 
bearing one seta at apex and another seta on ventral side at base. 
Endocarina absent, the apical angle of frons with a distinct pit. Labrum 
with a pair of basal sensilla. Asperities present but short and sparse 
laterally on epipharynx. Accessory sensory pores of epipharynx situated 
lateral to labr^ rods. Mala with three ventral and eight dorsal setae, 
the dorsal setae branched. Dorsal surface of mala wiSiout discernible 
asperities among the setae. Alar area with one short seta. Seta on 
epipleurum of metathorax elongate, subequal to that on epipleurum of 
mesothorax. Spiracles on middle abdominal segments only slightly 
smaller than on segments I and VI. 

Larva moderatdy large, robust, thicker through abdominal segments 
III to V. Head reddish brown, with broad, vaguely defined, non- 
pigmented stripes dorsally, free, as broad as long. Labral setae simple. 
Labral rods convergent in anterior half, subparallel posteriorly. All 
epipharyngeal setae simple. Ligula broadly rounded, without asperities. 

Air tubes of thoracic spiracle less than one-half as long as peritreme, 
Spiracular area of mesothorax with two very short setae. 

Tjrpical abdominal segments with three dorsal folds, fold I developed 
later^ly, and four postdorsal setae. Setae on spiracular area very 
short. Pleurum subdivided into three lobes. Asperities scarcely 
discernible. 

Width of head: 3 mm, to 3.8 mm. 

D.pandanae Zimmerman, Vanua Mbalavu, Lau Province, Fiji, 
August 8, 1938, from Pandanus trunk, E. C. Zimmerman. 

D. lyriger Mshll. Afiamalu, Upolu, Samoa, 2200 ft., Jxme 27, 1940, 
Freycinetia, 0. H. Swezey, 

VIII. Genus Phacecoiynes Schoenherr, 1845 

Posterior margin of abdominal segment IX with a pair of elongate, 
cylindrical projections, each projection with two elongate setae near 
the tip. Labrum wilii one basal sensillum. Asperities present and 
distinct laterally on epipharynx. Accessory sensory pores of epipharynx 
apparently situated in the same vertical plane as ^e labral rods, not 
clearly between the rods. Mala slender, with four ventral and eight 
dorsal setae, all the setae simple. Alar area with two setae, one short, 
the other minute. Seta on epipleurum and pleurum of mesothorax and 
metathorax moderately long, subequal. Spiracles on t 5 rpical abdominal 
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segments readily discernible, the length of the air tubes subequal to that 
of subtriangular peritreme. T3rpical abdominal segments with four 
postdorsal setae. 

Larva moderately small, thicker through abdominal segments III to 
V. Head reddish orange, with narrow, nonpigmented stripes dorsally, 
free, as broad as long, broadly rounded posteriorly. Endocarina vague, 
approximately one-:fith as long as frons. Labral setae simple. Labral 
rods subparailel, connected posteriorly by a transverse bridge. All 
epipharyngeal setae simple. Ligula rounded, moderately produced, 
without asperities. Asperities on dorsal surface of mala ^ort, sparse. 

Air tubes of thoracic spiracle more than one-half as long as peri- 
treme. Spiracular area of mesothorax with two setae, one very short, 
the other minute. 

T37pical abdominal segments with four dorsal folds, fold I complete 
dorsally although short. One seta on spiracular area minute, the other 
very short. Pleurum subdivided into three lobes. Asperities inconspic- 
uous, generally distributed over whole body except on sclerotized areas. 

Width of head: 1.5 mm. 

P. zamiae (Gyll.). Port Elizabeth, Africa, May 21, 1936, in En- 
cephalartos cojfra. 

IX. Genus Scyphophorus Schoenherr, 1838 
(Pigs. 4, 16) 

Posterior margin of abdominal segment IX with a pair of elongate, 
cylindrical projections, each projection with three elongate setae near 
apex. Labrum with a pair of basal sensiUa. Asperities present and 
distinct laterally oii epipharynx. Accessory sensory pores of epipharynx 
situated just lateral to labrd rods. Mala broad, with four ventral and 
eight dorsal setae, one of the ventral and all of the dorsal setae branched. 
Alar area with one short seta. Seta on epipleurum of metathorax long, 
subequal to that on epipleurum of mesothorax. Spiracles on typical 
abdominal segments readily discernible, the air tubes usually slightly 
longer than peritreme. 

Larva moderately large, robust, strongly thickened through abdomi- 
nal segments IV and V. Head dark brown, with convergent, non- 
pigmented stripes dorsally, free, slightly lonjger than broad, oval posteri- 
orly. Endocarina absent. Labral setae simple. Labral rods slightly 
convergent posteriorly, connected by a transverse bridge. One pair of 
anteromecHan setae on epipharynx branched, the remaining epipharyn- 
geal setae simple. Ligula rounded, without asperities. Asperities 
present on dorsd surface of mala. 

Air tubes of thoracic spiracle shorter than triangular peritreme. 
Spiracular area of mesothorax with two setae, one very short, the other 
minute. 

Tjnpical abdominal segments with three dorsal folds, fold I developed 
later^y. One seta on spiracular area very short, the other short. 
Pleurum subdivided into four lobes. Asperities inconspicuous. 

Width of head: 3.5 mm. to 4.5 mm. 

S.acupunctatus Gyll. Several lots of larvae have been studied, 
mostly from Arizona and a few localities in Mexico. Host plants 
included Agave, Dasylirion and mescal {Lophophora). 
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5. yuccae Horn. Los Angeles County, Calif., October 5, 1886, stems 
of Yi^ca wkippleij Koebele. 

X. Genus Trochorhopalus Kirsch, 1877 

Posterior margin of abdominal segment IX broadly emarginate or 
with posterolateral angles broadly produced. Labrum with one basal 
sensillum. Asperities present and distinct lateraUy on epipharynx. 
Accessory sensory pores of epiphaxynx apparently situated in the same 
vertical plane as the labral rods, not clearly between the rods. Mala 
with four ventral and eight dorsal setae, one ventral and all dorsal 
setae branched. Alar area with two setae, one short to very short, the 
other minute. Spiracles on abdominal segments II to V not more than 
one-half as long as on segments I and VI. Typical abdominal segments 
with four postdorsal setae. 

Larva moderately small, moderately robust, thicker through abdom- 
inal segments III to V. Head dark reddidi brown, with short, inconspic- 
uous less heavily pigmented stripes dorsally, free, longer than broad, 
rounded posteriorly. Endocarina absent. Labral setae simple. Labral 
rods subparahel, connected posteriorly by a stout transverse bridge. 
One pair of anteromedian setae on epipha^mx branched, the remaining 
setae simple. Ligula short, rounded, without asperities. Asperities 
present along the dorsal row of setae on mala. 

Spiracular area of mesothorax with two setae, one very short, the 
other minute. Seta on epipleurum of metathorax moderately long, 
subequal to that on epipleurum of mesothorax. 

T^ical abdominal segments with three dorsal folds, fold I developed 
laterally. Setae on spiracular area very short, subequal. Pleurum 
subdivided into four lobes. Asperities inconspicuous, generally distrib- 
uted dorsally on mesothorax, metathorax and abdominal segments I to V 
and ventrally on segments II to V. 

Width of head: 1.75 mm. 

r. strangidatus (Gyll.). Victorias, Occ. Negros, P. L, 1929, in sugar 
cane, W. D. Pierce. 

XI. Genus Cactophagus Leconte, 1876 

Aq)erities con^icuous, stout, hooked, arranged in transverse, nearly 
regular rows dorsally on metathorax and abdominal segments I to VII 
and present laterally or ventrally and laterally on the abdominal 
segments, the arrangement more confused laterally and ventrally. 
Labrum with one basal sensillum. All epiphaiyngeal setae simple. 
Asperities present and distinct laterally on epiphaxynx. Accessory 
sensory pores of epipharynx apparently absent, replaced by small 
clusters of asperities later^ to tiie rods. Mala with five ventral and 
seven dorsal setae, all setae simple. Alar area with two setae, one 
diort the other minute. Spiracles on abdominal segments I to VII 
subequal. Posterior margin of abdominal segment IX without protuber- 
ances. 

Larva large, robust, thicker through abdominal segments V and VI. 
Head brown, often with broad, vague, less heavily pigmented dorsal 
stripes, free, as broad as long, broadly oval posteriorly. Endocarina 
present, approximately one-third as long as frons. Labrkl setae simple. 
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Labral rods slightly convergent, connected posteriorly by a transverse 
bridge. Ligula projecting, rounded apically, without asperities. 
Asperities on dorsal surface of mala moderatdy long. 

Spiracular area of mesothorax with three setae, one moderately 
long, one short, one very short. Seta on epipleurum of metathorax 
moderately long, subequi to that on epipleurum of mesothorax. 

T 3 rpicd abdominal segments with three dorsal folds, fold I developed 
laterally, and four postdorsal setae. Spiracular area with one seta very 
short to minute, the other moderately long. Pleurum subdivided into 
four lobes. 

Width of head: 3 mm. to 5 mm. 

C. spinolae subspecies validus (Lee.). Garden Grove, Calif., A. C. 
Davis. Tucson, Ariz., in Cereus giganteus, Hubbard and Schwarz, 
Hubbard No. 752. 

Cactofhagus sp. Mexico, March 25, 1946, in Ferocactus, V. 0. Miller. 

XII. Genus Shodobaenus Leconte, 1876 
(Fig. 15) 

Labrum with one basal senshlum. All epipharyngeal setae simple. 
Asperities present and distinct laterally on epiphsuynx. Accessory 
sensory pores of epipharynx present lateral to labral rods. Mala willi 
five ventral and usually eight dorsal setae, all setae simple. Length 
of air tubes of tdioracic tirade subequal to that of subtriangular peri- 
treme. Alar area with two setae, one minute the other very minute. 
Spiracles on abdominal segments I to VII subequal. Asperities incon- 
spicuous, generally distributed dorsally on abdominal segments I to 
V and ventrally on s^:ments IV to VI. Posterior margin of abdominal 
s^iment IX with a pair of short, often inconspicuous, subconical pro- 
jections, the projections not bearing setae. 

Larva moderatdy large, moderatdy dender, slightly but distinctly 
thicker through abdominal segments IV to VI. He^ orange, fiee, 
slightly longer than broad, broadly rounded posteriorly. Endocarina 
approximatdy one-half as long as frons. Labral setae simple. Labral 
rods convergent posteriorly, usually not connected by a transverse 
bridge. Li^a projecting slightly, without asperities. Asperities 
present on dorsal surface of mala near the row of setae. 

Spiracular area of mesothorax with three very diort to minute 
setae. Seta on epipleurum of metathorax moderately long, subequal to 
that on epipleurum of mesothorax. 

Typical abdominal segments with four dorsal folds, fold I complete 
although diort, and four postdorsal setae. Spiracular area with- one 
seta very diort, the other short. Pleurum sub^vided into three lobes. 

Widrii of head: 2.8 mm. 

R. trededmpunctata (El.). A common, widespread ^ecies the larvae 
of which are found in stems of numerous plants, largdy compodtes. 

XIII. Genus Calendra Clairville, 1798 
(Pigs. 7, 17) 

Labrum with a pair of basal sensilla. One or two pairs of anter- 
omedian setae on epipharynx branched, the remaining setae simple. 
Asperities present and distinct laterally on epipharj^. Accessory 
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sensory pores of epipharynx present, located lateral to labral rods. 
Mala with five ventral and eight dorsal setae, one yentr^ and at least 
six dorsal setae branched. Air tubes of thoracic_ spiracle one-half 
as long as or subequal in len^h to subtriangular peritreme. Alar area 
with two setae, one usually distinctly shorter than the other, the shorter 
seta occasionally scarcely discernible. Spiracles on abdominal segments 
I to VII subequal. Asperities usually more abundant on^ abdominal 
segments IV to VI, inconspicuous to moderately conspicuous, the 
asperities on anterior half of prodorsum of abdominal segment I not 
obviously stouter than those on the neighboring areas of the body. 
Posterior margin of abdominal segment IX without projections. 

Larva smah to moderately large, moderately robust, thicker through 
abdominal segments IV to VI. Head reddish brown to brown, with 
vaguely defined, nonpigmented stripes dorsally, free, approximately as 
broad as long, oval to broadly oval posteriorly. Endocarina usually less 
than one-half as long as frons. Labral seta 2 branched or simple. 
Labral rods connected posteriorly by a transverse bridge. Li^a 
slightly produced, nearly always with asperities laterally or apically. 
Asperities present on dorsal surface of mala. 

Spiracular area of mesothorax with three setae, one usually distinctly 
longer than the remainder. Seta on epipleurum of metathorax long, 
subequal to that on epipleurum of mesothorax. 

Typical abdominal segments with three dorsal folds, fold I developed 
laterally, and four postdorsal setae. Spiracular area with one seta 
distinctly longer than the other. Pleurum usually subdivided into 
four lobes. Eustemal setae on abdominal segment VIII usually short 
to very short and scarcely discernible. 

Width of head: 1.7 mm. to 3 mm. 

C. Ivdoviciana (Chttn.), Alvin, Tex., October 21, 1944, in stem of 
rice. Rosenberg, Tex,, October 16, 1944, in stem of rice. 

C. maidis (Chttn.). Columbia, S. C., August 30, 1881, in com stalk, 
L. 0. Howard. Meredith, Lee County, S. C., 1928, 0. L. Cartwright. 

C. cariosa (Oliv.). Grant, Fla., July 25, 1901, at roots of nut grass, 
R. T. Smith. Pierce, Tex., December 3, 1907, Cyperus exdtatuSy 
J. D. Mitchell. Pompano, Fla., March 3, 1945, bases of old grass stems. 

C. parvula (Gyll.). Washington, D. C., July 17, 1899, (Agrostis 
stolonifera) = A. alba. 

Calendra sp., near parvula (Gyll.). Miles City, Mont., August 1938, 
injuring lawns, E. J. Woolfolk. 

C. minima (Hart.). East Avon, N, Y., July 3, 1930, in wheat stems, 
C. C. Hill. Monmouth County, N. J., June 19, 1943, in wheat stem. 

C. tarda (Fall), near Whittier, Calif., June 8, 1940, from lawn, 
H. D, Nelson. 

C. zeae (Walsh). Morgantown, W. Va., September 11, 1899, on 
timothy, A. D. Hopkins. 

C. callosa (Oliv.). Stillwater, Olda., July 31, 1895, chufa, A. N. 
Caudell. Silver City, N. M., August 8, 1899, com, J. K. Metcalf. 
Arlington, Va., May 1, 1906. El Paso, Tex., several dates, in stalk or 
crown of com. 

C. pontederiae (Chttn.). Stoughton, Mass., August, 1924, in root- 
stalks, Pontedefia cordata, D. H. Blake. 
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C. venata (Say). Beaumont, Tex., October 19, 1943, in rice stalk. 
Eagle Lake, Tex., November 16, 1943, in top roots of rice. 

Calendra sp., probably venata (Say). Bay St. Louis, Miss., May 11, 
1945, in roots of Spartina, G. Rau. 

C. phoeniciensis (Chttn.). Alhambra, Calif., October 12, 1942, 
Bermuda grass, R. H. Smith. Los Angeles, Calif., June 17, 1944, in 
lawn, R. H. Smith. 

XIV. Genus Metamasius Horn, 1873 
(Pigs. 8, 13) 

Labrum with one basal sensillum. One, two or three pairs of the 
anteromedian setae on epipharynx branched. Asperities present and 
distinct laterally on epipharynx. Accessory sensory pores of epi- 
pharynx present, located lateral to labral rods. Ligula projecting, 
with asperities laterally and apically. Mala with four ventral and 
eight dorsal setae, one or more than one ventral and all dorsal setae 
branched. Air tubes of thoracic spiracle approximately one-half as 
long as elliptical peritreme. Alar area with two setae, one short to 
moderately long, the other minute. Spiracles on abdominal segments 
I to VII subequal. Asperities usually moderately distinct, those on 
anterior half of prodorsum of abdominal segment I obviously stouter 
than those on the neighboring areas of the body. Posterior margin of 
abdominal segment IX transverse to smoothly rounded. 

Larva often large, robust, thicker through abdominal segments 
V and VI. Head orange or brown, usually with paler ^tripes dorsally, 
free, as broad as long, broadly oval posteriorly. Endocarina one-third 
to one-fourth as long as frons. Labral seta 2 occasionally branched. 
Labral rods usually connected posteriorly by a transverse bridge. 
Asperities abundant on dorsal surface of mala. 

Spiracular area of mesothorax with three setae, one moderately long, 
the other two veiy short. Seta on epipleurum of metathorax long, 
subequal to that on epipleurum of mesothorax. 

T^ical abdominal segments with three dorsal folds, fold I developed 
later^y, and four postdorsal setae. Spiracular area with one seta 
distinctly longer than the other. Pleurum subdivided into three lobes. 
Eustem^ setae on abdominal segment VIII usually moderately long, 
readily discernible. 

Width of head: 3.2 mm. to 4.5 mm. 

M. ritchiei Mshll. Six miles back of Kingston, Jamaica, September 
16, 1917, pineapple, A. H. Ritchie. 

M, hehetatus (Gyll.). Hambxirg Farm, Reventazdn, Ebene Limon, 
Costa Rica, November 3, 1933, in leaf sheath of Iriartea, F. Nevermann, 
(rec*d through F. van Emden.) 

Metamasius sp., probably anceps (Gyll.). Region of Santa Cruz, 
Bolivia, received January 7, 1941, ex sugar cane, (rec’d from Bolivian 
Legation.) 

M. sericeus (Oliv.). Cuba, January 6, 1928, in banana stalk. Canal 
Zone, February 28, 1928, in sugar cane. 

M. sericeus var. carbonarius (Chevr.). Plantation Oaxaquena, 
Santa Lucrecia, Vera Cruz, Mexico, September, 1911, in fermenting 
cane, Urich. 
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M. hemipterus (L.). La Merced, Peru, June, 1927, sugarcane stalks, 
C. H. T. Townsend, Puerto Rico, 1917, in royal palm. 

X\^. Genus Rhabdoscelus Marshall, 1943 
(Fig. 12) 

Labrum with one basal sensillum. At least one pair of antero- 
median setae on epiphar 3 mx branched. Asperities present and distinct 
laterally on epipharynx. Accessory sensory pores of epipharynx present, 
located lateral to labral rods, Ligida rounded, without asperities. 
Mala broad, with three ventral and eight dorsal setae, all dorsal setae 
branched. Air tubes of thoracic spiracle approximately one-half as long 
as oval peritreme. Alar area wili two setae, one short to moderately 
long, the other minute. Spiracles on abdominal segments I to VII 
subequal. Asperities moderately distinct, those on anterior half of 
prodorsum of abdominal segment I stouter than those on neighboring 
areas of body. Posterior margin of abdominal segment IX with a 
distinct, smoothly excavated emargination. 

Larva moderately large, moderately robust, thicker through abdom- 
inal segments IV to VI. Head reddish brown, scarcely lighter dorsally, 
free, dightly longer than broad, broadly oval posteriorly. Endocarina 
approximately one-third as long as frons. Labral setae simple. Labral 
rods connected posteriorly by a transverse bridge. Asperities present 
•on dorsal stirface of mala. 

Spiracular area of mesothorax with three setae, one long, the other 
two diort to very short. Seta on epipleurum of metathorax long, sub- 
equal to that on epipleurum of mesothorax. 

Typical abdomind segments with three dorsal folds, fold I developed 
laterily, and four postdorsal setae. Spiracular area with one seta 
long, the other minute. Pleurum subdivided into three lobes. Eustemal 
setae on abdominal segment VIII moderately long, readily discernible. 

Width of head: 2,8 mm. to 3.2 mm. 

R, obscurus (Boisd,). Widely distributed on the islands of the 
Pacific Ocean where it attacks banana, cocoanut palm and sugar cane. 

XVI. Genus Myocalandra Faust, 1895 

Head partially retracted into prothorax. Labrum with one basal 
sensillum. All setae on epipharjmx simple. Asperities not discernible 
laterally on epipharynx. Accessory peglike sensilla of epipharynx 
present, clearly located between the rods. Setae on ligula simple. 
Mala with five ventral and seven dorsal setae, the one or two posterior 
dorsal setae branched, the remain^ setae simple. Dorsal surface 
of mala without discernible asperities. Pronotum with transverse 
band of fine asperities along posterior border. Alar area with two very 
short, subequal setae. Topical abdominal segments with three post- 
dorsal setae. 

Larva small, moderately slender, slightly thicker through abdominal 
segments IV to VI. Head with anterior border light brownidi yellow, 
•distinctly longer than broad, bluntly oval posteriorly. Endocarina 
absent. Labral setae simple. Labral rods convergent and united 
posteriorly. Ligula not produced, with asperities apically. 

Spiracular area of mesothorax with three short setae, one blunt 
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and bent, the other two attenuate. Seta on epipleurum of metathorax 
short, subequal to that on epipleurum of mesothorax. 

Abdominal spiracles smil but complete, the air tubes subequal in 
length to triangular peritreme. Typical abdominal segments with three 
dorsal folds, fold I developed latei^y. Setae on ^iracular area short 
to very short, one blunt, the other attenuate. Pleurum subdivided into 
four lobes. Asperities inconspicuous, short, more evident on abdominal 
segments III and IV. 

Width of head: 0.6 mm. to 0.65 mm. 

M, elongata (Roelofs). Japan, July 15, 1939, in bamboo stem of 
child^s umbrella, F. C. Piper. 

XVII. Genus Eucalandra Faust, 1899 
(Figs. 3, 11) 

Head slightly retracted into prothorax. Labrum with one basal 
sensillum. Anterolateral and anteromedian setae on epipharynx 
branched. Asperities developed in a pair of longitudinal, narrow bands 
along the labral rods, not discernible laterally on epiphar 3 mx. Accessory 
sensory pores of epipharjmx present, clearly located between the labr^ 
rods. Anterior pair of setae on ligula branched. Mala with five 
ventral and seven dorsal setae, the six anterior dorsal setae branched, 
the remaining setae simple. Dorsal surface of mala with elongate, 
slender asperities. Pronotum with median longitudinal band of fine 
asperities. Alar area with two short to very short setae. Typical 
abdominal segments with four postdorsal setae. 

Larva moderately small and robust, of nearly equal thickness 
through thoracic and first four abdominal segments, abdominal segments 
V to IX sloping. Head orange to reddish orange, lighter dor^y in 
two longituddnal stripes, longer than broad, oval posteriorly. Internal 
epicranial ridge distinct. Endocarina absent. Labral seta 2 branched. 
Labral rods stout, conve^ent but usually not united posteriorly. 
Ligula rounded, wdth asperities. 

Spiracular area of mesothorax with three setae, two short, the third 
very short, cylindrical. Seta on epipleurum of metathorax moderately 
long, subequ^ to that on epipleurum of mesothorax. 

Typical abdominal segments mth three dorsal folds, fold I scarcely 
distinguidiable laterally. Setae on spiracialar area diort, one cylindrical, 
the other attenuate. Epipleurum on anterior abdominal segments 
extending dorsal to a line connecting the spiracles, the setae com- 
paratively widely separated. Pleurum subdivided into four lobes. 
Asperities inconspicuous, moderately abundant, generally distributed 
over whole body. 

Width of head: 1.2 mm. to 1.3 mm. 

E, setidosa (Gyll.). Several lots of larvae have been studied, from 
Mexico and northern South America. The most common host is 
bamboo although some specimens from Mexico were collected from 
stems of Merostachys racimiflora. 

XVIIL Genus Diocalandra Faust, 1895 

Head slightly retracted into prothorax. Labnm with one basal 
sensillum. All setae on epiphajynx simple. Asperities not discernible 



432 Annals Entomological Society of America [Vol. XLI, 

laterally on epipliar 5 nix. Accessory sensory pores of epiphax 3 nix 
present, dearly located between the labral rods. Setae on li^a 
simple. Mala with five ventral and eight dorsal setae, ^ one vent:^ 
and all dorsal setae branched. Dorsal surface of mala with asperities 
present, short and sparse. Pronotum without median longitudin^ band 
of asperities. Alar area with two short, subequal setae. Typical 
abdominal segments with four postdorsal setae. 

Larva moderately small, moderately slender, only slightly thicker 
through abdominal segments IV to VI. Head orange to reddi^ orange, 
vaguely lighter dorsally, slightly longer than broad, broadly oval 
posteriorly. Endocarina present or absent. Labral setae simple. 
Labral rods slightly convergent posteriorly, connected by a transverse 
bridge. Ligula rounded, with asperities. 

Spiracular area of mesothorax with three setae, one cylindrical, 
blunt, the other two longer, subequal, attenuate. Seta on epipleurum 
of metathorax moderately long, subequal to that on epipleurum of 
mesothorax. 

Typical abdominal segments with four dorsal folds. Spiracular 
area with one seta very short, cylindrical, the other short to moderately 
long, attenuate. Pleurum subdivided into four lobes. Asperities 
incon^icuous, generally distributed over whole body. 

Width of head: 1.1 mm. to 1.2 mm. 

D. taitensis (Guer.). Hawaii, in petiole and husk of Cocos nttcifera^ 
several lots. 

Tribe Sitophilini 

This tribe is represented in the collection by larvae of Sitophilus only. 

XIX. Genus Sitophilus Schoenherr, 1838 
(Fig. 6) 

Head partially retracted into prothorax, longer than broad, anterior 
border finely granulate. Labral setae short, subequal, simple. Labrum 
with one basal sensillum. Labral rods nearly straight, slightly con- 
vergent but not connected posteriorly. Epipharynx with two antero- 
lateral setae. All setae on epipharynx simple. Sensory pores not 
discernible on epipharynx, replaced by minute, peglike sensilla. Mala 
with five ventral and four to six dorsal setae, all setae simple. Thoracic 
spiracle bicameral, the air tubes distinct. 'TVpical abdommal segments 
with three postdorsal setae. Posterior margin of abdominal segment 
IX without projections, on each side with two setae, one moderatdy 
long, the other ^ort to very diort. 


EXPLANATION OP PLATE II 

Fig. 10. Dryophthorus distinguendus Perkins, labium, X 100. Fig. 11. Etica- 
landra setulosa (Gyll.), labium, X 76. Fig. 12. Rhabdoscelus ohscurtis (Boisd.), 
prementum, X 60. Fig. 13. Metamasius ritchiei Mshll., prementum, X 25. 
Fig. 14. Dryophthorus distinguendus Perkins, head, dorsal view, X 60. Fig. 16. 
Bhodohaenus tredecim^nctata (111.), head, dorsal view, X 16. Fig. 16. Scypho- 
phonis acupunctatus Gyll., abdominal segments VIII and IX, dorsal view, X 30. 
Fig. 17. Calendra maims (Chtto.), lateral view of larva, X 8. Fig. 18. Polytus 
mellerhorn (Boh.), left thoracic spiracle, X 166. Fig. 19. Cosmopolites sordidus 
(Germ.), left thoracic spiracle, X 76. 



Larvae of Curculionidae Plate II 
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Larva small, robust, subglobular. Body without pigmented areas. 
Head lightly pigmented, with posteriorly convergent, often vaguely 
defined dorsal, nonpigmented stripes. Endocarina present. Setae 
on frons moderately long, subequal. Oc^us moderately distinct. 
Accessory sensory appendage of antenna conical. Epipharynx without 
asperities. Ligula smootMy rounded, without asperities. Dorsal 
surface of mala without asperities. 

Spiracular area of mesothorax with four setae. Postdorsum of 
mesothorax and metathorax with three very short setae. Alar area 
with one very short seta. Seta on pleurum and epipleurum of meso- 
thorax and metathorax short. 

Typical abdominal segments with three dorsal folds, fold I not 
distingui^ble laterally. Typical abdominal segments with postdorsal 
setae very ^ort, subequal. Setae on spiracul^ area vety short, 
subequal, one seta blunt. Pleurum subdivided into three indistinct 
lobes, the middle lobe with or without one veiy short seta. Stemellum 
not ^stin^shable. Anus terminal. Asperities fine, usually blunt, 
generally distributed over body. 

Width of head: 0.55 mm. to 0.85 mm. 

5. grcmarius (L.), the granary weevil. Several lots of larvae, mostly 
from Greece and Turkey, attacking acorns and valonea nuts. 

S. linearis (Hbst.). A common species frequently intercepted 
in tamarind seeds from Mexico, Central America and the West Indies. 

5. oryza (L.), the rice weevil. Larvae examined from barley, 
chestnuts and acorns; also known to attack rice, wheat, com, rye, etc. 

5. rugicollis (Csy.), Malhan Range, Dehra Dun, United Provinces, 
India, ex seeds Shorea robusta, **R. O.'' 

Subfamily Stromboscerinae 

Frons with four pairs of setae. Epipharynx with three anterolateral 
and six anteromedian setae and four me^an spines, all simple. Posterior 
pair of setae on postmentum separated by a distance subequal to that 
between the setae of middle pair. Postdorsum of mesothorax and 
metathorax with two minute setae. Spiracles on abdominal segments 
II to VI scarcely discernible, each reduced to a minute sclerotic spot. 
Three minute setae on postdorsum of typical abdominal segments. 
Pleurum of typical abdominal segments incompletely subdivided into 
two triangular lobes. Abdominal segment VIII with one diort flediy 
process on each lateral margin. Abdominal segment IX terminal, 
its posterior margin with a pair of fleshy processes.^ Anus ventral, 
subterminal. 

^ Larva small, slender to moderatdy robust, slightly or not at all 
thickened through middle abdominal segments, with abdominal seg- 
ments VIII and IX flattened to slightly concave dorsally. Head free. 
Internal epicranial ridge absent. Endocarina absent. Dorsal epicranial 
seta 2 minute, 1, 3 and 5 long. Lateral epicranial seta 1 minute, 
2 long. Ocellus not distinguishable. (Gardner states that the ocellus 
in Dryopthoroides and (Xerodermus) == Orthosinus is present but small). 

■^If, as seems possible, Anius later proves to belong in the Stromboscerinae it 
will be necessary to alter this and a few other statements. 
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Clypeus with two setae and sensilltim on each side, near base. Labrum 
with one basal sensiUum. Epipharynx with one pair of minute conical 
sensiUa in front of anterior pair of median spines, and with two clusters 
of sensilla, two or three in each cluster, located more posteriorly. Epi- 
pharynx with numerous, fine to distinct asperities between the labral 
rods. Mandible with two apical teeth. TVo setae present on outer 
surface of mandible. Ligula with four setae. Premental sderite 
complete, indistinctly pigmented, with short anterior and posterior 
median extensions. Mala with five ventral and seven dorsal setae. 

Pronotum with ten setae, one moderately long to long, the remainder 
usually minute. Thoracic spiracle bicameral, the air tubes well devel- 
oped, annulated. Spiracular area of mesothorax with one minute, 
blunt seta. Alar area with one minute seta. Epipleurum of meso- 
thorax with one long seta, epipleurum of metathorax and pleurum of 
mesothorax and metathorax with one minute seta. Pedal area with four 
setae, one long, the others minute. Sternum with one pair of minute 
setae. 

Typical abdominal segments with three dorsal folds. Prodorsal 
seta present on typical abdominal segments. Pedal area with one 
minute seta. Eustemum with two minute setae. Stemellum present. 
Individual asperities, when discernible, complex, with several minute 
points. 

The Stromboscerinae, in the sense used here, includes Dryophthorus, 
Stenommatiis, Dryophthoroides and Orthosinus, although larvae of only 
Dryophthorus and Stenommatus are available for study. Heretofore 
Dryophthorus and Stenommatus have been included in the Cossoninae 
on the basis of characters of the adults. A study of the characters of the 
larvae, however, shows that these two genera should not be placed in 
the Cossoninae. From the subfamily characters recorded above, larvae 
of t3rpical Cossoninae differ as follows; epipharynx without asperities, 
or these indistinct; none of the setae on mala branched; spiracles well 
developed on midffle abdominal segments; orifice of spiracles oval to 
subcircular; posterior end of body without fleshy processes; anus 
terminal, often subdorsal. 

It should be pointed out that larvae of Dryophthorus and Stenommatus 
differ from those of Dryophthoroides and Orthosinus in two important 
characteristics. Gardner states that in Dryophthoroides and Orthosinus 
labial palpus has two articles and pleurum of each typical abdominal 
segment is subdivided into three lobes. In larvae of Dryophthorus and 
Stenommatus labial palpus has clearly only one article and pleurum on 
each typical abdominal segment is obscurely subdivided into two 
subtriangular lobes. In other characteristics, however, the four genera 
are remarkably similar. Perhaps the most significant characters 
which they hold in common are the reduction in size of spiracles on at 
least the middle abdominal segments, and the presence of fleshy processes 
at posterior end of body. It is unfortunate that Gardner did 
not remark upon the number of setae on frons. This number is often 
constant for ill members of a tribe or subfamily among the Curculion- 
idae. 

One further fact should be noted. Larvae of Dryophthorus approach 
some of the Cossoninae in one peculiarity. The granular area on the 
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inner surface of the mandible resembles the condition found in Caido- 
philus, Cossonus and others. The similarities among the four genera 
here placed in the Stromboscerinae appear to be of more significance 
than those between Dryophthorus and Stenommatus and typical Cos- 
soninae. For these reasons I believe that Dryophthorus and its relatives 
should be considered as forming a distinct gr^p, separate from the 
Cossoninae and rather approaching the Calendrinae. 

I have used the subfamily name Stromboscerinae for this group 
with some hesitation and mostly because it is an av^able name for 
the group which includes Dryophthoroides and Orthosinus. As far as 
can be ascertained the biology of Stromboscerus is not recorded and 
the characters of its larvae are unknown, and it is quite possible that 
the larvae will not have characters which indicate a close relationship 
with the larvae which are considered here. 

KEY TO GENERA OP STROMBOSCERINAE 
Frontal setae 4 and 5 long, subequal (fig- 14); inner surface of mandible with 

a granular area; abdomen with one pair of functional spiracles, on segment 

Vfll I. Dryophthorus 436) 

Frontal seta 4 minute, 5 long; inner surface of mandible without granular area; 

abdomen with two pairs of functional spiracles, on segments I and VIII, 

II. Stenommatus 437) 

L Genus Dryophthorus Germar, 1824 
(Pip. 9, 14) 

Frons, near middle, with a pair of short, blunt, sderotized tubercles 
(except D. americanus) and, near anterior margin behind catapophysis, 
with a low, narrow, transverse ridge (less distinct in D. americanus). 
Frontal setae 4 and 5 long, subequal. Inner surface of mandible with 
a comparatively large, subapical, slightly concave granular area, the 
granules in regular rows. Dorsal condyle of mandible projecting, witih 
a distinct rim. Labial palpus with one article. Abdomen with one 
pair of functional spiracles, on segment VIII. 

Head orange to dark orange, vaguely lighter dorsally or with paired, 
subparallel, nonpigmented stripes dorsally. Accessory sensory append- 
age of antenna subconical to egg-shaped. Clypeus narrow, rigid, seta 
1 short, usually longer than 2. Median sensillum of labrum basal. 
Posterior clusters of sensilla on epipharynx located behind the posterior 
pair of median spines. Each branched seta on dorsal surface of mala 
with three to six branches. 

Peritreme of thoracic spiracle subtriangular. Orifice of spiracle 
an dongate slit with smooth margins. 

Abdomind segment VIII with a short, fleshy process on each 
lateral margin. Abdominal segment IX projecting posteriorly in two, 
well separated fingerlike processes. 

Width of head: 0.6 mm. to 1.2 mm. 

D. insignis Sharp. Kahaua, Oahu, T.H., January 19, 1930, from 
Pipturus, 0. H. Swezey. 

D. decliuis Sharp. Kaimuahoua, Oahu, T. H., February 1928, 
from rotten wood, 0. H. Swezey. 

D. distinguendus Perkins. Honolulu, T. H., December 27, 1928, 
from telephone pole, 0. H. Swezey. 

D. modestus Sharp. Pupukea, Oahu, T. H., 1200 ft., October 30, 
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1927, from rotten log Acacia koa, 0. H. Swezey. iCaimuahoua, Oahu, 
T. H., February 25, 1928, from rotten Bobea wood, 0. H. Swezey. 

D. americanus Bedel, near Plummers Island, Md., July 25, 1913, 
in rotting pine with Micromalthus, Schwarz and Barber. New York, 
N. Y., November 1937, in decaying wood from a cable manhole. Vienna, 
Va., March 19, 1942, from old rotten chestnut, J. C. Bridwell. 

II. Genus Stenommatus Wollaston, 1873 

Frons without tubercles and without ridge behind catapophysis. 
Frontal seta 4 minute, 5 long. Inner surface of mandible without 
granular area. Dorsal condyle of mandible not projecting and without 
a sharp rim. Labial palpus with one article. Abdomen with two 
pairs of functional spiracles, on segments I and VIIL 

Head uniformly orange, slightly longer than broad, broadly oval 
posteriorly. Accessory sensory appendage of antenna egg-shaped to 
rounded apically. Clypeus broader than in Dryophtkorus, not rigid, 
the clypeal setae minute. Median sensillum of labrum located approx- 
imately two-thirds the distance from base of labrum to apex. Posterior 
clusters of sensdla on epipharynx located between the anterior and 
posterior pairs of median spines. Each dorsal seta on mala with two 
branches. 

Peritreme of thoracic spiracle broadly oval. Orifice of spiracle 
indistinct, apparently an irreg^ar slit. 

Abdominal segment VIII with one low process on each lateral margin. 
Abdominal segment IX projecting posteriorly in two short, broad, 
flattened, indistinctly separated, apically notched processes. 

Width of head: 0.3 mm. 

5. museae (Mshll.). Honolulu, T. H., March 27, 1935, from banana 
conn, 0. H. Swezey, 
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MOUND CHANGES AFTER TEN YEARS IN COLONIES 
OF FORMICA EXSECTOIDES FOREL 

ELIZABETH E. HAVILAND 
University of Maryland, 

College Park, Maryland 

In May 1936^ a population survey of the mounds of Formica ex- 
sectoides was made in a ten acre plot near Beltsville, Maryland. The 
position of each mound was plotted on a chart and the height measured. 
Ten years later this chart was used in maJdng a resurvey. The area 
then showed few changes in plant development other than normal 
growth. A few Virginia pines had been cut along one side adjoining 
an area that had been cleared and cultivated sporadically before 1936. 

In 1946 there were 86 mounds, an increase of 13. Of the 73 mounds 
present in 1936, 54 were found. Eight of these had been abandoned, 
17 were lower than ten years before, five were the same heighth, and 24 
were higher. Of those lower than before, three had been damaged by 
animals and five had moss growing over part of the cone, an indication 
of senility. Sixty-six per cent of the colonies had maintained them- 
selves in the same mound for the ten years; only half of them had in- 
creased the mound height. 

The heights of the mounds ranged from 3 to 27 inches, with 14 and 15 
inches the most frequent. In 1936, 13 inches was the most frequent 
height. The 24 mounds that were higher at the second measuring had 
a range of increase from one to 14 inches. The average increase was 
6.4 inches. 

In 1946, 19 mounds were 20 inches or more in height, of which 17 
were present ten years ago. Nineteen motmds ten inches or less in 
height were found, of which 15 were not present in 1936. 

The 37 mounds located for the first time in 1946, ranged in height 
from 3 to 22 inches, with four mounds 11 inches and four 15 inches high. 
One of these known to have been built by a migrating colony, attained 
a height of 12 inches in one summer. 

Conditions that encourage growth, both in numbers of mounds and in 
increased height, were studi^ with respect to distance from trees, 
height of trees, presence of undergrowth and relative amount of sunlight. 
New mounds were found scattered over the entire area, with three 
locations having slightly higher percentages of increase. Two of these 
locations were on the edge of the cleared area where the light intensity 
was greatest. The third was within the woods where the light was 
reduced because of numbers and height of trees. 

Another location, noticeable because only five mounds were active 
where 13 had been in 1936, had trees, oaks mostly, that had grown 
considerably so that the sunlight had been reduced by several hours 
a day. 

The various factors considered seem to have some bearing on the 
increase in the number of mounds but no clear correlation could be 
found between the increase and any of the factors studied. No studies 
were made of the nest population nor of the abundance of food. 

^Cory, Ernest N., and Elizabeth E. Haviland, 1938, Ann. Ent, Soc. Amer., 
31: 50-57. 
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THE WINGS OF BRACONIDAE 
(H3rnienoptera) ‘ 

GARLAND T. RIEGEL* 

University of Illinois 

Various systems of naming have been used for the veins and cells 
of hymenopterous wings. These fall into two groups; those evolved 
for use in taxonomy as convenient descriptive terms, and those used 
to indicate structural homologies. 

Rohwer and Gahan (1916) attempted to bring together all the 
systems and to establish one set of terms for use in all Hymenoptera. 
This is still a very useful paper, especially when one is trying to interpret 
the keys and descriptions of past workers. These authors rejected the 
Comstock-Needham system because they felt that it was not stable 
enough at that time to warrant adoption by taxonomists in the Hymen- 
optera. They added, '^We believe it is much better for taxonomic 
work to designate a given area by a given name and call it that regardless 
of its possiWe homologies or analogies. As a system of designating 
veins and cells for the morphologist the Comstock-Needham system 
possesses certain advantages, but as a terminology to be used in tax- 
onomic work we do not believe it is desirable.” And indeed there 
seems to have been some justification for this statement at that time. 
In discussing the above quotation Ferris, in his book on the principles 
of systematic entomology (1928) said, “Why this artificial division 
between systematics and morphology should have arisen is diflScrilt 

to see However. . .the division clearly exists, as is unmistakably 

indicated by the statement just quoted. It exists to the great detriment 
of our systematic work.” 

Prior to Rohwer and Gahan’s paper, others had tried to standardize 
the terminology of h 3 rmenopterous wings. Shuckard (1836), Haliday 
(1838), Andr6 (1879), and Morley (1909) are examples. The latter 
author gives a good historical review of the subject. 

As recently as 1927 the late D. S. Wilkinson, by means of tables 
and very clear diagrams, proposed a set of descriptive terms for use in 
the Braconidae. And many of his terms differed from those selected 
by Rohwer and Gahan. So it would seem that changes in terminology 
are not limited to the morphologists, but will continue to be proposed 
by taxonomists. 

Advances in the so called Comstock-Needham system have been 
great since 1916, and I feel that this system now can be used throughout 

^Contribution No. 283 of the Department of Entomology, University of 
Illinois. Published by permission of the Graduate College. Much of this 
material was included in a Master’s thesis submitted in February, 1940, and has 
been expanded while the author was holdmg a Post-doctorate Fellowship from the 
Graduate College. The writer wishes to thank Professors W. P. Hayes, W. V. 
Balduf, and especially, H. H. Ross, for many helpful suggestions. 

^Present address: Zoologj" Department, Eastern Illinois State College, 
Charleston, Illinois. 
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the order with little confusion. The advantages of this flexible system 
over inflexible descriptive terms are obvious. With it the taxonomist 
can appreciate homologies with groups of insects other than his own, 
and characters furnished by the wings are applied more easily to prob- 
lems of phylogeny. Further, inasmuch as the Comstock-Needham 
system is taught almost exculsively in the schools, it is a distinct task 
for the student to learn and apply the older system. 

In his admirable paper on the wing venation of the Hymenoptera, 
Ross (1936) has advanced a modification of the Comstock system that 
seems to put the application of that system in the Hymenoptera on 
stable ground. His interpretation of the h 3 nnenopterous wing is 
logical, easily understcx)d, and holds up well for the entire order. It is 
foUowed in this paper. Ross {op, cit.), and Duncan (1989), have 
reviewed the pertinent morphological literature. Burks (1938) has 
shown how Ross* modification applies to the Chalcidoidea, Dtmc^ 
(1939) has used it for the Vespinae, and Michener (1944) has applied 
it to the bees. 

While the Comstock system has been applied to other families 
in the order, to the best of my knowledge it has never been used in a 
taxonomic paper on the Braconidae. It is the purpose of this paper 
to show how Ross* modification applies to the various types of braconid 
wings, and thus make it available to taxonomic workers in that family. 
I intend to use it in a forthcoming paper revising certain braconid genera. 

In a few cases where complex serial veins occur it will probably be 
suggested by some, as it has been in the past, that this system is too 
cumbersome. For this reason shortened designations are proposed in 
this paper for optional use in descriptions (Table I), thus preserving 
the best features of the old and new systems. I am aware that this 
concession also will bring criticism, but feel that the advantages of the 
new system, even thus modified, outweigh any valid objections. 

The venation of even the most primitive braconid front wing is 
much reduced when compared with that of the sawflies. Costa, sub- 
costa and radius are pressed together along the anterior margin of the 
wing proximad of the large stigma. The stigma is composed largely 
of subcosta, with Ri extending ^ong the posterior edge. The branches 
of radius that remain are Ri, as mentioned above, and the first branch 
of the radial sector (Rs). Media is unbranched, and is joined with 
first cubitus for almost the proximal third of its length. First cubitus 
is branched into Cuia and Cuib at its distal end, although Cuib may be 
very faint or absent. Second cubitus, if actually present, is probably 
represented by a concave furrow. In most genera only one anal vein 
is present, and this probably represents fused lA and 2A. In a few 
cases 2A branches off separately, and some genera exhibit a weak 3A. 
The cross-veins usually present in the braconid front wing are 2r, 
2r— m, 3r— m, m— cu and cu— a. However, as will be pointed out 
below, it is possible that 2r— m is absent in some genera. Eelcon 
possesses an anal cross-vein. 


EXPLANATION OP PLATE I 

Front Wings. Fig. 1. Hypothetical hymenopterous wing (after Ross, 1936). 
Fig. 2. Alysia ridihunda Say (Ah^iinae), freak. Fig. 3. Cardiochiles sp. (Cardio- 
chilinae). Pig. 4. Earinus sp. (Braconinae), freak. 
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Ross’ hypothetical h 3 rmenopterous wing is shown in Fig. 1 ^th 
raditis cross-hatched. The wing shown in Fig. 2 is easily homologized 
with the h 5 rpothetical type. It is a freak in that the small segment 
of Rs at the back of cell IRi is present (see Fig. 7 for cells), whereas it is 
normally gone from this species and from most other braconid wings 
(see Fig. 3). I was not entirely satisfied with the belief that a small 
segment of Rs had dropped out in the braconid wing, leaving R^+M&M 
and 2r— m&Rs, until the freak was discovered with this part of Rg still 
present. This apparent reversion to the primitive braconid t 3 rpe seems 
to prove the identity of veins Ra+M&M and 2r— m&Rs ^d to lend 
weight to Ross* h 3 ^othetical wing, as the braconids are believed to be 
the link between the S 3 nnphyta and the rest of the Apocrita. 

This discal area of the wing is usually the weakest part, and seems 
to be the place where the most recent modifications have taken place. 
The dashed lines in cell IRi of Figs. 3, 10, 11 and 23 represent furrows 
that apparently are not atrophied veins, but secondarily developed 
creases due to the pull of the hamuli of the hind wings (Fig. 33) on the 
anal fold (Fig. 4). Furrows of this type occur in many other braconid 
wings besides the four illustrated. 

The aberration found in this specimen of Alysia ridihunda Say (Fig. 2) 
may or may not be the type noted by Schulz (1912) in Alysia manducator 
(Panzer), a common European species, and which he interpreted 
incorrectly, perhaps because he used the old system of venational 
nomenclature. 

The Earinus wing shown in Fig. 4 is probably a freak. • It shows a 
stub of R 82 , whereas this branch usually is represented in the braconids 
at most by a faint crease in the membrane as shown in another braconine. 
Fig. 6. Further, the stub that is labeled M in Fig. 4 may indicate that, 
in the subfamily Braconinae, media until fairly recently separated 
from cubitus nearer the base of the wing. Note the distinct an^ation 
of the basal segment of M in Fig. 6. Of course this apparent stub of M 
in this wing of Earinus could be a new mutation in this one specimen. 

It should be emphasized that in the two freaks illustrated (Figs. 
2 and 4), the variation in venation occurs in both the left and right wings. 

Whiting (1921, 1924, 1926, 1932, and 1934) has illustrated variations 
that occurred in the wings of inbred lines of Microbracon hebetor (Say). 
He demonstrated that the tendency to lose 3r— m is inherited in Micro- 
bracon, although influenced by environmental conditions. Besides this 
condition there occurred in his stocks very rarely (on the average of 
about once in 10,000 insects) freak types of venation, consisting of 
branchii^ of veins or their reduction or increase in number. These 
freak wings occurred on one side only. Breeding experiments failed 
to establi^ a Mendelian basis for these rare, one-sided freaks. Muta- 


EXPLANATION OP PLATE II 

Front Wings. Fig. 5. Bracon haematodes (Brull6) (Braconinae). Fig. 6. 
Crassomicrodus divisus (Cresson) (Braconinae). Fig. 7. Helcon dentipes Brull6 
(Helconinae) . Fig. 8. Microplitis melianae Viereck (Microgasterinae). Fig. 9. 
Mirax ectoedemiae Rohwer (Microgasterinae). Fig. 10. Chelonus annidipes 
Wesmael (Cheloninae). Pig. 11. Aridelus fisheri (Viereck) (Euphoritiae). Fig. 12. 
Ichneutes (Ichneutinae). Fig. 13. Apanteles megathymi Riley (Microgas- 
terinae). Fig. 14, Paxylomma sp* (Paxylommatinae). 
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tions produced in his inbred lines that altered the shape, size, condition 
or position of the wings are not considered here, because the basic 
pattern of the venation was not affected. Three mutations that 
appeared in his stocks that affected the venation of both wings (Reduced, 
Shot, and Broad) and that were inheritable, produced an appearance 
that, if found in specimens taken in the field (which is unlikely), would 
be recognized for what they are. The same is probably true of the 
mutation Veinless (see Martin, 1947). The mutations just mentioned 
do not resemble the two freaks illustrated in Figs. 2 and 4. It seems 
to me that some of the “freaks’" that are found in nature may be the 
result of recessive genes that are able to express themselves after having 
been ma^ed for a time during the history of the species. If this is 
true, some of the freaks we find, such as are shown in Pigs. 2 and 4, may 
be employed legitimately to trace the reduction of the venation from 
the primitive type. 

In many wings the separate elements of C+Sc+R and the stigma 
may be seen due to differences in pigmentation. This is diagrammed 
in Figs. 3, 12, and 13. 

■While most braconids have cell IRi shaped as in Pig. 7, in some 
(Figs. 11, 21, and 23) it assumes a different shape probably because 
the proximal end of the 1st segment of Rs (see Table I below) has 
migrated back along Rg+M. Such changes in position of a vein are 
not unknown in other H 3 mienoptera. The alternative interpretation is 
that 2r~m has dropped out instead of the small segment of Rg (see 
Fig. 2). While either change may have taken place, the former seems 
more likely. However, as no evidence for either is at hand, and in 
order to simplify the use of this sytem, it will be assumed that 2r— m is 
missing in wings of this t 3 ^e. 

Helcon (Pig. 7) preserves the greatest number of veins in the anal 
area of the wing. However, the anal veins are remarkably complete 
in various other forms (Figs. 3, 4, 5, 6, 8, 10, 11, and 12). These rem- 
nants of 3A are best seen in wings mounted dry and studied under 
reflected light. Helcon is the only braconid genus known to the writer 
where the anal cross-vein is preserved, and is thus the only one with 
two first anal cells. In most cases the cell nomenclature is simpler as is 
shown in Fig. 12. 

"What appears to be a remnant of Ir in Fig. 6 may actually be a 
stub of Rg with the free end directed toward the front of the wing 
(compare with Fig. 2). 

Great reductions in some Microgasterinae (Figs. 9 and 13) and the 
Paxylommatinae (Pig, 14) have resulted in several rather complex 
seri^ veins. As long as the taxonomist makes clear to his reader what 


EXPLANATION OF PLATE III 

Front Wings. F^. 16. Aphidius rihis Haliday (Aphidiinae) . Fig. 16. Lysi' 
phlehus testacetpes (Cresson) (Aphidiinae). Fig. 17. Diaeretus rapae (Curtis) 
(Aphidiinae). Fig. 18. Chorebidea sp. (Dacnusinae). Fig. 19. Omonogastra 
rmcrorhopalae (Ashmead) (Alysiinae), stigma of male. Fig. 20. Omonogastra 
microrhopalae (Ashmead), stigma of female. Fig. 21. Aspilota sp. (Alysimae). 
Fig. 22. Synaldis sp. (Alysiinae). Fig. Heterospilus langurlae (Ashmead) 
fllonniinae). Fig. 24. Aphaereta sp. (Alysiinae). Fig. 25. Phaenocarpa sp. 
(Alysiinae), male. 
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these veins really are, no harm will be done by using a shortped desig- 
nation for them, similar to those proposed for optional use in Table I. 

The dashed line posterior to M+Cu in the drawings represents a 
concave furrow that is probably Cu 2 . This may or may not be the 
vannal fold of Snodgrass (1935). 

The dacnusine genus Agonia seems to have lost cross-vein 2r, and 
Rg joins the stigma directly (see Nixon, 1943, Fig. 5). 


TABLE I 

Terminology of Braconid Wings 


Actual: 

Suggested for use in descriptions: 

C+Sc+R 

C 

Ri;.... 

Ri 

2r 

r 

1st segment of Ra 

base of Ra* 

2nd segment of Ra 

1st segment of Rs 

2nd segment of Ra 

Rs+M 

3rd segment of Ra 

Rb+M&M " 

2r — ^m&Rg 

Ir — m 

3r — m 

2r — 

M+Cui 

M+Cu 

1st segment of M 

base of M* 

2nd segment of M 

1st segment of M 

2nd segment of M 

3rd segment of M 
m — cu 

3rd segment of M 

4th segment of M 

m — cu 

1st segment of Cui 

1st segment of Cu 

2nd segment of Cu 

3rd segment of Cu 

Cuia 

Cuib 
cu— a 

2nd segment of Cui 

3rd segment of Cui 

Cuia 

Cuib 

cu — a 

1st segment of 1A+2A 

1st segment of Af 

2nd segment of At 

2nd segment of 1 A+2A 



*When Rs+M&M is atrophied (as in Figs 10 and 24), Rg&M (=base of Rg 
and base of M) might be called the “basal vein” as it has been in the past. 

fFor use in wings where 2A does not branch off separately (see Figs. 2, 13, 
15, etc.). 

In Pig. 26 the veins of the hind wing are labeled. The cross-vein 
given as 2r— m is probably that and not Ir— m, as Ir—m seems to be 
absent from the cephids, which are probably the closest relatives of 
braconids among the sawflies (see Ross, 1937, Fig. 175). Note that in 
Crassomicrodus (Fig. 26) and Bracon (Fig. 27) part of Cu is preserved. 


EXPLANATION OF PLATE IV 

Hind Wings. Fig. 26. Crassomicrodtis divisus (Cresson). Fig. 27. Bracon 
haematodes (Brulld). Fig. 28. Cardiochiles sp. Fig. 29. Chelomis annulipes 
Wesmael. Fig. 30. Aridelus fisheri (Viereck). Fig. 31. Ichneutes sp. Fig. 32. 
Heterospilus languriae (Ashinead), male. Fig. 33. Helcon dentipes Brull4. 
Fig. 34. Atanycolus simplex (Cresson) (Vipiinae). Fig. 35. Alysia ridibunda Say. 
Pig. 36. Symphya ringens (Haliday) (Dacnusinae). Fig. 37. Microplitis melianae 
Viereck. Fig. 38. Diaeretus rapae (Curtis). Fig. 39. Paxylomma sp. 
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In Aridelus (Fig. 30) 3A is faintly represented. Eelcon (Fig. 33) shows 
the branch of 2A as in the front wing of that genus. In some species 
2r (Pig. 28) and 3r— m (Fig. 27) yet remain as ^ghtly pigmented lines, 
while some alysiines (Fig. 35) and dacnusines (Fig. 36) still have a stub 
of m— cu. The different position of Cu&cu— a in the various wings 
is interesting (compare Figs. 31 and 34). 

In this system the nomenclature of the cells in both the front and 
hind wings is very simple (see Figs. 7, 12, and 30). 

The wings of braconids often show secondary sexual characters. 
In the genus Oenonogastra (Alysiinae) the stigma of the male (Pig. 19) 
is much more prominent than that of the female (Fig. 20), and this 
condition occurs in several other genera. In many species all the wing 
veins are heavier in the males than in the females. In some species of 
Eeterospilus (Hormiinae) (Pig. 32) the males bear a large stigma in the 
basal area of the hind wing. This is also true of some hecabolines. 
(See Wilkinson, 1929, for a figure of the hind wing of Eecabalodes 
anthaxiae Wilk., male). Stelfox (1941 and 1944) has illustrated a species 
of Phaenocarpa (Alysiinae) in which there is a long, heavily sclerotized 
stigma in the a^ area of the front wing of the male, and a similar 
species has been found in America (Fig. 25). 

The membrane of braconid wings is usually covered with minute 
setae. While the membrane is ordinarily rather hyaline, in some 
cases it is colored, usually shades of brown, although many tropical 
forms have patterns of brighter color such as orange. Hoflfmeyer (1932) 
has discussed and figmed file sensilla that occur on the stigma and veins 
of hymenopterous wings, giving many examples from the Braconidae. 
A few braconids are wingless in both sexes, and some species are sub- 
apterous in one sex or the other, usually in the females. 

Several braconid subfamilies are not represented in the figuers, 
but their venation will be comparable to one of the types shown. 

The presence or absence of the various cross-veins and segments 
of veins has often been used in the family as the primary character for 
the separation of closely allied genera and subfamilies. As we learn 
more about these insects and investigate other structures more fully, 
it becomes increasingly clear that sudi wing characters must be used 
with caution. One example in the case of genera will suf&ce. The 
alysiine genus Synaldis is separated from Aspilota (Fig. 21) by the 
absence of the 1st segment of R., but I have found specimens where 
this vein is partially present (Pig. 22). Investigation of other characters 
has shown that the two genera probably will have to be recombined. 

Muesebeck (1928 and 1936) already has combined several sub- 
families that were separated mainly on the presence or absence of 3r— m. 
These were the Sigalphinae and Cheloninae, the Euphorinae and 
Meteorinae, and the Alysiinae and Dacnusinae. 

Of course if such characters do not intergrade they probably will 
be retained as useful key characters. The subfamilies above might 
be treated as tribes. In many cases it would seem that, in the braconids 
at least, if two genera are separated solely by the presence or absence 
of a segment of a vein, they should be called subgenera rather than 
genera. This is not intended as an inflexible rule, but rather indicates 
that such differences in venation may have little or no fundamental 
phylogenetic significance. 
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Pig growers in the vicinity of Fresno, Calif., have reported injiaries 
to harvest workers by wasps that build their nests in the fig trees. 
Stinging of workers is especially likely to occur in September and 
October, when the trees are shaken with long-handled hooks or are 
jarred with padded bumping poles to dislodge the figs. At that time 
the wasp colonies are l^ge, and because the daytime temperatures 
are still high, the insects are active and aggressive when disturbed 

As the wasps are locally a perennial nuisance, the writers decided 
to make observations on their life history. Collections of the single- 
layered paper combs were made at intervals of about a week from 
April 21 to June 23, 1945, and from April 17 to May 15, 1946. Two 
hundred seventy-four nests were removed from fig trees and records 
were made as shown in Table I. 

Nests or combs . — Construction of the combs begins at about the 
time the leaves of Calimyrna fig trees are an inch or two long. It is 
done, presumably, by fertilized overwintered females; however, this 
point was not investigated. As a rule from two to six wasps cooperate 
in the work of building the nests in the spring. Very small nests are 
the domiciles of only one or two wasps; larger ones harbor six or seven. 
The location favored by this species is at the top of the low trees. 

GatJiering of the small combs during the spring and early summer 
was done without much danger of being attacked. With the handle 
of an insect net the collector rapped on the limb bearing the nest, causing 
the insects to fly away or to circle briefly in the air nearby Before 
they returned, the comb was scraped off with the rim of the net, into 
which it would usually fall. Frequently the nests were picked off by 
hand after the wasps had been scared away. 

The wasps usually returned to the nest location and clustered there, 
sometimes for several days. New nests were often built within a week 
in trees from which all combs had been removed. Four was the maximum 
number of small nests found in a tree at one time. 

Construction usually begins with a single cell on a slender pedicel 
(Plate I, A), although some nests appear to have been started as a pair 
of cells on a single stalk. Other cells are built onto the original cell 
or cdls. As the comb increases in size the cell walls are built higher, 
the pedicel is strengthened, and the base of the comb is thickened 
progressively. 

^Polistes apachus Satiss., family Vespidae. Two lots of these wasps were 
identified by H. K. Townes in September, 1944, and July, 1946 
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In small nests consisting of up to 20 cells, each cell measures 4 to 5 
mm. inside diameter. In some combs the hexagonal shape of the cells 
is likewise evident in the outline of the comb. Many combs are of 
course irregular, but the six-sided character of others is readily apparent. 

A comb 1 inch in diameter contains about 30 cells. ^ An hexagonal 
nest 5 indies in diameter is perhaps an average maximum size and 
contains about 320 cells. Combs as large as 6 by 7 H inches occur. 
A considerable number of old nests persist on the trees through the 
winter, or longer. 

Most nests are attached to small branches, but large branches 
may be chosen, sometimes within 4 or 5 feet of the ground. Occasionally 
smil combs are built on green figs. None has been found on the blades 
of leaves, but one was attached to a leaf petiole. A common location 
is inside the paper bags that are fastened to the trees for holding caprifigs. 

The material used for making the nests is of various shades of gray, 
usually dark gray, but in small nests the paper is sometimes very light 
in color. Bands of contrasting shades can often be seen. The source 
of the woody material gathered and processed by the wasps has not 
been determined, but scarified areas on the weathered paper of old 
caprification bags suggest that the bags provide some of the raw material. 

Adults confined in a glass-topped box in the laboratory and provided 
with a small nest, green blotting paper, honey, and water did not repro- 
duce, but they used the blotting paper for making green additions to 
some of the walls of the nest. 

Food storage . — ^Drops of sweet materials, * ‘honey were found in 
some of the cells, beginning early in the season. Occurrence of the 
drops was very irregukir, some nests containing many and others none. 
The drops were of various colors, consistencies, and fiavors. Some 
were dear and soft (Plate I, C), and tasted like honey; some were amber; 
others were white, opaque, and firm; still others appeared to be black; 
all were sweet. The dark material, in texture like caramel candy, was 
deep purple when examined under a microscope. Its flavor was like 
that of blackberries. 

On a few occasions a small wasp larva was seen with its head 
immersed in a drop of soft honey. 

Data show that “honey’* was most plentiful when eggs and young 
larvae of the first brood occupied the combs (Table I). 

The group of wasps held in confinement, as described above, used 
a pmt of their ration for storing drops of honey in the cells of the nest. 

Eggs . — ^Laying of eg^ begins when there are only two or three cells 
in the combs. The white eggs (Plate I, B) are glued at one end to a 
side of the cdl, near the base, and in small nests they usually are attached 
to the cell surface nearest the center of the comb (Plate I, C). As the 
central area of the comb becomes occupied by devdoping brood, cells 
are added to the periphery. These new ones are used for further 
oviposition. On rare occasions two eggs are deposited in a cell. 

In the spring of 1945 eggs were first observed in new nests on April 17. 
A search of old nests at that time revealed only one with eggs, but the 
following year old nests were rather commonly utilized by the wasps. 
A few new nests containing eggs and small larvae were collected in 1947 
on April 17. 
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Larvae , — Newly hatched larvae are held to the cell wall by the 
eggshell in which they developed. White at first, they assume a pinkish 
cast as they increase in size, but later the rosy color disappears. For 
a time the larvae may be compared to the clapper in a bell; the process 
by which they accomplish molting without falling out of the cell would 
be interesting to follow through. When fully grown (Plate I, D) and 
filling the cells snugly, their upsidedown life seems less precarious. 
Only an occasional large larva f^s out when a nest is knocked to the 
ground. 


TABLE I 

Conditions Found in Nests of the Apache Wasp Collected from 
Fig Trees in 1945 and 1946 


Date 

Number 

OF 

Nests 

Examined 

Average Number per Nest 

Cells 

Eggs 

Larvae 


Cells 

■with 

Honey* 

Drops of 
Honey 

1 Small 

Medium 

Large 

194S 






1 


! 



April 21 

21 

5.4 

(2-16) 

5.3 

0 


0 

0 

0.3 

0.3 (0- 4) 

27 

22 

6 5 

(3-32) 

9.4 

0 


0 

0 

1.4 

1.5 (0- 8) 

May 6* 

12 

20.4 

(6-34) 

14.7 

3 

1.9 

0 

■■ 

. 2.8 

3.2 (0-11) 

5 

15 

14.1 

(1-23) 

■ilil 

2 

0.7 

0 

mm 


5.0 (0-18) 

12 


22.5 

(3-47) 

8.4 

7.4 

3.2 

2.8 

■■ 


1.6 (0-14) 

21 

17 

22.9 

(3-46) 

7.0 

4.8 

3.2 

3.2 

0.8 


0.1 (0- 1) 

28 

20 

19.6 

(7-38) 

6.6 

2.8 


2.6 



2.2 (0-21) 

June 4 

16 

23.7 

(8-49) 

14.5 

1.7 

1.2 

2.4 



0.3 (0- 3) 

12 

0 

29.0 

(10^0) 

13.5 

1.8 

2.9 

1.1 

0.8 

^09 

3.2 (0-16) 

23 

12 

26.0 

(5-68) 

9.9 

3.1 

4.3 

0.4 

3.7 

1.5 

1.7 (0-13) 

Total 

174 










me 











April 17 

25 

8.8 

(2-21) 

8 2 

0 

0 

0 

0 

IHh 

0.2 (0- 2) 

24 

36 

15.7 

(3-29) 

15.2 

0 

0 

0 


4.6 

6.0 (0-24) 

May 1 

15 

21.0 

(10-42) 

17.3 

3 

0 

0 


1.5 

1.8(0-11) 

15 

24 

26.2 

(6-48) 

12.0 

4.7 

4.8 

2.9 

■0 


0.5 (0- 5) 

Total 

100 











*Prom rows of fig trees cleaned of nests on April 21. 
^All deposits of sweet materials are listed as * 'honey." 


Fully developed larvae close their cells with a cap of white silk 
(Plate I, E). Some caps are flat and others dome-shaped. Judging 
from the data in the table, larvae appear in the spring 14 days or more 
after eggs are laid. They begin to cap their cells about a month after 
egg deposition starts. 

Adidts , — ^Apache wasps (Plate I, F) are attractively colored insects, 
golden brown with conspicuous markings of light yellow, with smoky- 
amber wings, and with grey or black eyes. They vary in length, the 
largest being about seven-eighths inch long. 

On warm days these wasps are commonly seen cruising around fig 
trees at a height of 10 or 15 feet above the ground. They are rendered 
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inactive by even moderately cool weather. When fig trees are jarred 
early in the morning in September, the wasps fall to the ground and 
may be seen crawling toward the trunk of the home tree. 

In the orchard where most of our observations were made, nests 
of the Apache wasp were most plentiful along the north and east sides, 
next to an irrigation ditch. On August 11, 1944, twenty trees along 
the north edge contained 22 nests; about three-quarters of them were 
inhabited. 

When a nest is removed in September, the adults return to the nest 
site and cluster there for weeks without rebuilding. 

Few observations on the sexes were made.^ By July 17, 1945, 
males had emerged from nearly all nests held in the laboratory for 
observation. 

The adults confined in a glass-topped box, mentioned above, lived 
on a diet of honey and water for not more than about 75 days, from 
about July 7 until September 20. 

Natural enemies . — One species of parasite, identified by H. K. Townes 
as Folistiphaga ftdva (Cr.), family Ichneumonidae, emerged in the 
laboratory from a nest collected on a building in a residential district 
of Fresno. A total of 15 specimens emerged from the comb, which 
contained numerous capped cells. 

Damage to combs in fig trees was quite common on May 21, 1945. 
Remains of wasp larvae in damaged combs, and the irregular tearing 
of the paper cells suggested the work of birds. Some combs were found 
that had been stripped of cell walls, leaving only their thickened bases. 

Control . — ^Attempts were made in the spring to attract the adults 
to baits in order to reduce the numbers before nest-building began. 
Beef liver, honey, and sweet ant poisons were tried without success. 
Sticky boards baited with honey and hung in the trees were likewise 
unattractive. 

Burning the nests with a solid fuel, known as Heatabs, was tried. 
The tablets were placed in a can attadhed to a pole, ignited, and the 
alcohol-like flame was held under the nests. Some adults and brood 
were killed, but the nests smoldered instead of burning. Some of the 
larvae which remained in .scorched nests were able to cap their cells. 

Dust containing 10 percent DDT was applied liberally to nine nests 
on August 22, 1947, by means of a hand duster equipped with an 8-foot 
extension tube. Four days later six of the nests were free of adults. 
When dusted nests were held in the laboratory, it was found that 
emergence from capped cells continued without apparent handicap 
from the dust, but that the newly emerged wasps died within a few da 3 rs. 

Distribution. — C. F. W. Muesebeck reported that the species ‘4s 
common in Texas and also occurs in Kansas, Colorado, Arizona, New 
Mexico, Iowa, southern Utah, and Mexico, but we have had no specimens 
previously from California.” 

Richard M. Bohart, of the University of California at Davis, in 
August 1946 requested specimens of the Apache wasp and of its nests. 
In his acknowl^gment Professor Bohart stated that he had recently 
found a few other California records of the species in the collection of 
the California Academy of Sciences. These records were Bakersfield, 
Mill Creek in the San Bernardino Mountains, and Needles. 



NOTES ON THE PHLEBOTOMUS OF PANAMA 
(Diptera, Psychodidae) 

IV. P. ATROCLAVATUS KnAB, P. CAYENNENSIS FlOCH AND 
Abonnenc, P. chiapanensis Dampf and Some Related 
Forms from the West Indies and Mexico^ 

G. B. FAIRCHILD AND MARSHALL HERTIG 
Gorgas Memorial Laboratory, Panama 

With the exception of P. airoclavatus, the species treated in the 
present paper share the character, unusual for New World Phleboiomus, 
of a comb-like row of cibarial teeth. P. chiapanensis Dampf, if we 
have correctly associated the sexes, belongs to a group including P. 
stewarti Mangabeira and Galindo, P. vexator Coq., P. trinidadensis 
Newstead and a number of others, to which Barreto (1946, Rev. Brasil. 
Biol., 6(3) : 427-434) has recently given a key. Of the known females 
of this group none have a comb-Hke cibarium, although with certain 
marked exceptions, the spermathecae are of a type rather similar to those 
of chiapanensis. 

P. ctenidophorus n. sp. is the most bizarre in respect to the cibarial 
comb, but unfortunately the male is unknown and nothing can be 
said of its possible relationships. 

P. cayennensis is the first recorded species of American Phlebotomus 
to show well-marked geographic races, and two of these subspecies 
constitute the second known occurrence of Phlebotomus in the West 
Indies. The male genitalia of this complex are quite simple and offer 
few clues to possible relationships with other American species. P. 
cayennensis and its subspecies seem the closest of any New World 
Phlebotomy^ to the widespread minutus group of the Old World, though 
there are many points of difference. 

Phlebotomus atroclavatus Knab 

Plate I, Table I 

1913, Ins. Ins. Mens., 1: 135-137, fig. 1 (2cr, 39; Gasparee Island, Trinidad, 

B. W. I.). Larrousse, 1921, Etude Syst. et Med. des Phlebo tomes, p. 7. 

Dyar and Nunez Tovar, 1927, Ins. Ins. Mens., 14: 164. (Venezuela.) Costa 

Lima, 1932, Mem. Inst. Osw. Cruz, 25 (1): 29. Bequaert, 1938, Carnegie 

Inst., Washington, Pub. No. 499, p. 230. Floch and Abonnenc, 1943, Inst. 

Past, de la Guyane, Pub. No. 62, p. 6 (in key). Barretto, 1947, Arq. Zool. 

S. Paulo, 5 (4): 186. Dampf, 1947, Rev. Ent. 18 (3): 296-306, figs. 1-7. 
Phlebotomus (Sergentomyia) atroclavata. Franca and Parrot, 1921, Arch. Insts. 

Pasteur de I’Afrique du Nord, 1 : 2^. 

Phlebotomus {Neophlebotomus) atroclavatus, Dyar, 1929, Amer. J. Hygiene, 

10 ( 1 ): 120 . 

^This work was initiated under a contract, recommended by the Committee 
on Medical Research, between the Office of Scientific Research and Development 
and the Gorgas Memorial Laboratory. Cost of publication is paid by the Gorgas 
Memorial Institute. 
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Phlehotomus tejerae Larrousse, 1921, Etude Syst. Med. des Phlebo tomes, p. 71; 
1922 Bull. Soc. Zool. France, 47: 41. Nunez Tovar, 1924, Mosq. y Phlebot. de 
Venezuela, p. 42 (cT, Venezuela). Galliard, 1934, Ann. Parasit. Hum. Comp., 
12: 197-199, fig. 2. (Types cf , 9 .) 

Phlehotomus gtuideloupensis Floch and Abonnenc, 1946, Inst. Pasteur de la Guyane, 
Pub. No. 96, pp. 1-3, fig. 1 (cf, 9 ; Petits Ahymes and Grands Fonds du Moule, 
Guadeloiape Is., French West Indies, in cavities in trees); 1945, op. cit.. No. 
100, p. 11. Barretto, 1947, Arq. Zool. S. Paulo, 5 (4): 202. 

The Types at the U. S. National Museum consist of a male labelled 
'^Holotype”, (actually Lectotype) No. 16850 moimted on a slide and a 
female No. 16850 also mounted on a slide. The two females and a 
male preserved dry mentioned by Knab appear to have been subse- 

TABLE I 


Measurements in Micra 



P. atroclavaius 

P. chiapanensis 

P. 












im 

■■■ 

ctenido- 


Maximum 

Minimum 

Mean 

Maximum 

Minimum 


pkorus 


cf 

9 

cf 

9 

cf 

9 

cf 

9 

cf 

9 

c? 

9 

9 

Ant. Ill 

240 

228 

212 

208 

228 

220 

228 

220 

200 

188 

213 

204 

356 

Palps I-II.... 

120 

140 

100 

128 

116 

133 

140 

152 

124 

136 

135 

145 

180 

- III'..... 

148 

164 

132 

148 

140 

158 

152 

160 

140 

152 

148 

153 

184 

* T\r 

96 

112 

80 

100 

88 

104 

124 

124 

108 

116 

115 

120 

124 

* V 

328 

400 

240 

348 

284 

377 

356 

356 

272 

296 

324 

328 

380 

Head height.. 

224 

240 

208 

212 

216 

221 

232 

260 

232 

240 

232 

247 

288 

Clypeus 

116 

120 

100 

108 

108 

112 

144 

160 

140 

128 

141 

141 


Proboscis 

152 

168 

152 

152 

152 

160 

188 

252 

160 

220 

178 

234 


Eye height, . . 

180 

168 

160 

152 

168 

160 

176 

192 

152 

156 

165 

174 

wS 

Wing length... 

1728 

1656 

1314 

1476 

1476 

1566 

1620 

1890 

1530 

1710 

1559 

1802 

2124 

Alpha 

342 

468 

270 

378 

306 

414 

270 

342 

198 

234 

227 

290 

594 

Beta 

288 

324 

198 

270 i 

234 

288 

252 

306 

234 

288 

245 

293 

306 

Gamma 

270 

324 

198 

234 ! 

216 

270 

396 

414 

342 

360 

371 

392 

324 

Delta 

144 

252 

72 

162 

108 

198 

+36 

72 

-36 

—36 

5 

29 

234 


quently motinted and the male, at least, has been labelled as 'Taratype''. 
Other material from Venezuela identified as atroclavatuSj presumably 
by Dyar, is also present. Only the Lectotype is actually atroclamtus. 
The femde from the type lot as well as several females from Venezuela 
are cayennensis Floch and Abonnenc, a species we have often found 
associated with atroclavaius in Panama and which is discussed in the 
latter part of this paper. The male “Paratype^’ and four males from 
Venezuela are again different, being close to or the same as trinidadensis 
Newst. 

The species has been often misunderstood, as Knab’s description 
was quite inadequate, only the styles of the genitalia being correctly 


EXPLANATION OF PLATE I 

Phlehotomus atroclavaius Knab. Fig. 1. Male genitalia, inner aspect. Fig. 2. 
Apex of female pharynx. Fig. 3. Female cibarium. Fig. 4. Spermathecae. 
Fig. 6. Entire female pharynx. Fig. 6. Female cercus. 
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figured. Knab either failed to see or attached no importance to the 
basal tuft on the coxite, which is readily visible in his specimen. Floch 
and Abonnenc's description and figures of gmdeloupmsis are excellent, 
and the female they associate with the male appears to be the same as 
the one which we have also concluded was the correct one. Galliard's 
description and figures of the female cotype of tejerae are also in agree- 
ment. The description of the male iejerae Larrouse we have not seen, 
though the figure given by Nunez-Tovar of the style is characteristic 
for the present species and we see no reason for not accepting Dyar’s 
synonymy. 

We give here figures of the male genitalia (fig. 1), cibarium (fig. 3), 
pharynx (figs. 2, 5), spermathecae (fig. 4) and cercus (fig. 6) as well as 
measurements (Table I) of Panamanian material. The cibarium is 
quite characteristic, there being a large number of very small erect 
spines in transverse rows below the four small horizontal spines. These 
are difl&cult to see, and even more difiScult to portray, as they are ob- 
scured by the large pigmented patch. The chitinous arch is well- 
defined, though poorly sclerotized, and is unusually far distal in position. 
The genital filaments are rather short, being but slightly longer than the 
coxite and style and about 3 times as long as the genital pump. The 
pharynx is quite unique with its evenly spaced transverse ridges, heavy 
spines, and basal pigmented area. The ascoids are simple, without 
posterior prolongations, about one third the length of their respective 
antennal segments in the male, but reaching to the end of the segment 
in the female. 

The species is quite abundant in holes and crevices in the walls of the 
ruins of Old Panama, and we have taken it there in nearly every month 
of the year. We have also taken it in a wooden building on Chepillo 
Island at the mouth of the Rio Bayano, on San Jose Island, one of the 
Pearl Islands in Panama Bay, in a shallow sea cave, and on Taboga 
Island in tree buttresses. Floch and Abonnenc's material came from 
hollows in trees on Guadeloupe Island, French West Indies. We have 
no evidence as to the preferred hosts, but the pronounced maritime 
distribution is rather striking, all om material having come from islands 
or from very close to the sea. 

The treatment of cayennensis and the following three forms as 
subspecies may seem a bit radical, but we feel that this is the best way 
to indicate their relationship. The differences noted between them are 
slight though constant, confined to one sex, and correlated with their 
geographical distribution. Full specific status for each form is imprac- 
ticsl, as the males appear to be indistinguishable, while lumping all 
four together as a single species ignores the quite definite and constant 
differences in the females. 

The occurrence of Fklebotomiis in Puerto Rico is of some interest, 
as it is the second instance of finding the genus in the West Indies 


EXPLANATION OP PLATE II 

Phlehotomus ckiapanensis Dampf. Fig. 1. Male genitalia, inner aspect. 
Fig. 2. Spermathecae. Fig. 3. Tips of genital filaments. Fig. 4. Apex of female 
pharynx. Fig. 5. Female cercus. Pig. 6. Female cibarium. 



Phlebotomus of Panama 
Fairchild and Hertig 


Plate II 



Q Oftwiw 
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P. airoclavatus, from Guadeloupe is the only other record to our know- 
ledge, exclusive of the species recorded from Trinidad, whici is faunisti- 
cally not part of the West Indies. The occurrence of chstinct races on 
Puerto Rico and Vieques may seem surprising, but insular races in 
other groups are common enough in the West Indies, and Phlebotomus 
is a rather fragile and sedentary insect. It is probable that other 
species occur both in Puerto Rico and other of the West Indian islantk. 

Aside from the typical subspecies, we have no hint SiS to the habits 
or preferred hosts of the other races. The West Indian forms were 
taken in situations similar to those the species selects in Panama. 
The Mexican material was tanaccompanied by any habitat information. 

The Guatemalan specimens of the same form were all from buttresses 
of large roadside trees in relatively open country. 

Phlebotomus cayennensis cayennensis Ploch and Abonnenc 
Plates III, IV, and V, Table II 

1941, Inst. Pasteur de la Guyane, Pub. No. 15, pp. 13-17, fig. 5 (c?, Cayenne, Fr. 

Guiana, in crevices in rocks near the coast); 1943, op. cit., Pub. No. 62, p. 5. 

Barretto, 1947, Arq. Zool. Est. S. Paulo, 5 (4), p. 192. 

Although Floch and Abonnenc describe only the male, they have 
recently tScen females and their description of this sex is to appear 
shortly. From sketches of the cibarium and spermathecae landly 
sent us, there seems no doubt that our species is the same. They also* 
have material from Venezuela. 

A small pale brownish species with rather narrow pointed wings, 
four spines on the style and long fifth palpal segment. 

Male . — Genitalia simple, as figured, (PI. Ill, fig. 1) the genital 
filaments diort and stout, the aedeagus long and slender. Cibarium 
showing vestiges of the teeth found in the female. Phar 3 mx without 
the spines of the female. 

Female. — Spermathecae, (PI. V, fig. 3), cibarium, (PI. IV, fig. 1), 
pharynx, (PI. IV, fig. 7), and cercus, (PI. V, fig. 2), as figur^. The 
unusual structure of the cibarial teeth, lack of chitinous arch and the 
strong spines in the phar 3 mx are nearly unique among American species, 
of FUehotomus. The teeth in the cibarium number from 16 to 18 and 
there is a single row of minute erect teeth below. The antennae are 
also unusually short, the third segment being hardly one-third the length 
of the palpi. Delta is very long, generally exceeding one-half alpha, 
though Floch and Abonnenc show a shorter delta on their material. 
The ascoids are simple and short, not over half the length of their res- 
pective segments in all the forms. 

^ We have taken this species abundantly in holes and crevices of the 
ruins of Old Panama, where it is probably the dominant species. A 
small colony was also discovered in a ground-floor concrete-waUed 
bathroom in the senior author’s house in the outskirts of Panama City, 


EXPLANATION OP PLATE III 

Fig. 1. Pklebotomy^ cayennensis cayennensis Floch and Abonnenc, male geni- 
talia, inner aspect. Fig. 2. Phlebotomus cayennensis puertoricensis^ male genitelia, 
inner aspect. 
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and specimens were repeatedly taken resting on the walls m the darker 
comers The species has also been taken m buttresses of large trees 
in heavy forest near Pacora, R P , in a hollow tree in scrubby xerophytic 
forest near Bejuco, R P , in buttresses of a large tree at La Victoria, 
near Tocumen, R P at an altitude of about 2400 ft , and in holes and 
crevices of the ruins of Fort San Lorenzo, at the mouth of the Chagres 
River on the Caribbean coast The specimen from La Victona is 
ten to twenty percent smaller m all measurements than the rest of our 
material, and we have omitted it from the table of measurements, 
though we can find no stmctural differences We believe it likely 
that the species feeds upon lizards, as these are the dominant vertebrates 
in its favored habitats Specimens have been taken in most months 
of the year, but our data are msufficient to indicate seasonal variations 
in abundance, if any 

The female specimens mentioned as being part of the type senes 
of P atroclaiatus, as well as several from Venezuela m the U S National 
Museum, are P cayennensis, so that Trmidad and Venezuela may be 
added to the range of the species 

P cayennensts does not seem closely related to any described 
Amencan species P minasensts Mang is somewhat similar, but 
does not have two terminal spmes on the style, has a short delta and a 
very short fourth palpal segment P texanus Dampf has a very 
different male with smgle terminal spine on the style In the female 
of texanus the numerous cibanal teeth seem to be of different structure 
and there are several rows of erect teeth lacking in our species The 
spermathecae, though of similar shape, are larger and with shorter 
ducts, and the cerci are longer and more slender m texanus In the 
structure of the cibanum and pharynx and, to a lesser extent, of the male 
gemtalia, this species approaches the Old World species belonging to 
the minutus group The spermathecae, however, are quite different 

Phlebotomus cayennensts puertoricensis subsp nov 
Plates III IV and V Table II 

This form differs from the typical subspecies only in details of the 
spermathecae (PI V, fig 1), these being smaller, with longer and more 
slender ducts, and m having fewer (11 to 13) and longer teeth in the 
cibanal comb (PI IV, fig 4) We have been unable to detect any erect 
teeth below Measurements of wmgs, palpi, etc , average somewhat 
larger but there is considerable overlapping We have been unable 
to find any characters in the male which will separate it with certainty 
from the males of the other subspecies, though we have the impression 
that the median spine of the style tends to be inserted further distally 
in this race 


EXPLANATION OF PLATE IV 

Fig 1 Phlebotomus c cayennens%s Floch and Abonnenc, female cibanum 
Fig 2 Phlebotomus c mactasi subsp nov , female cibanum Fig 3 Phlebotomus 
c meguesensis subsp nov , cibanal teeth Fig 4 Phlebotomus c puertoncensis 
subsp nov , cibanal teeth Fig 5 Phlebotomus ctenidophorus sp nov , female 
cibanum Fig 6 Same, female phaiynx Fig 7 Phlebotomus c cayennensts 
Floch and Abonnenc female pharynx 
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Holotype, female. — Slide 1057, Lares, Puerto Rico, 1200 ft. alt,, 
15 Aug. 1947, in a cave, Jose Romero coll. 

Allotype, male. — Slide 1069, same data. 

Paratypes . — Two males, same data as holotype; 2 males, 3 females. 
Lares, Puerto Rico, 3 Jtdy 1947, in a hollow *‘Bucd’' tree, H. Trapido 
and Jose Romero coU.; 3 males, 2 females. Lares, Puerto ^co, 19 July 
1947, Jose Romero coll. 


TABLE II 


Measurements in Micra 



P. c. cayennensis 

P. c. inaciasi 

puertoricensis viequesensis 


Panama 

Mexico 

Guatemala 

Puerto Rico 

Vieques Id. 


Maximum 

Minimum 

Mean 

Mean 

Mean 

Mean 

Mean 


d* 

9 




9 

c?« 

9 

cf 

9 

cT 

9 

cf 

9 

Ant. IIL. 

106 



152 

194 

178 

198 

182 

194 

192 


227 

214 

200 

Palpi I-II 

128 

128 


112 

119 

121 

Klil 

123 

117 

H3 


134 

122 

120 

- III. 

132 

140 

Ktfl 

112 

125 

128 

136 

134 

124 

133 

144 

149 

182 

138 

“ IV.. 

112 

112 

96 


105 

106 

98 

MM 

03 

108 

104 

114 

101 

98 

“ v... 

340 

336 

272 

273 

miizm 

302 


321 

268 

313 

310 

336 

298 

310 

Head ht. . 

216 

240 

208 

212 

211 

227 

212 

234 


314 

224 

234 

224 

220 

Cljrpeus, . 

128 

140 

112 

108 

122 

126 

140 

125 

113 

130 

115 

120 

136 

138 

Proboscis. 

168 

188 

132 

152 

152 

173 

168 

185 

145 

180 

152 

169 

146 

166 

Eye ht... 

184 


160 

160 

165 

186 

172 

185 

168 

174 

174 

■13 

164 


Wing 

1548 

1764 

1404 

1494 

1461 

1643 

1584 

■ntia 


1640 


1899 

1512 

1710 

Alpha 

878 

486 

324 

324 

343 

428 

405 

479 

366 

468 



414 


Beta. 

306 

342 

234 

216 

264 

283 1 

279 

324 

234 

277 

290 

355 

234 


Gamma. . 

216 

234 

144 

162 

165 

193 

198 

191 

185 

218 

225 

252 

180 


Delta 

216 

324 

162 

180 

189 

264 ; 

279 

335 

253 


230 

301 

234 



Phlebotomus cayennensis viequesensis subsp. nov. 

Plates III, IV, and V, Table II 

This form differs from the typical sub^ecies only in the structure 
of the spermathecae (PI. V, fig. 4) and cibarium (PL IV, fig. 3) of the 
female. The spermathecae are considerably larger, with shorter and 
thicker ducts, and the cibarial teeth are longer and fewer in number. 
There are also four minute erect teeth in two sublateral pairs. From 
P. c. puertoricensis it differs especially in the much larger spermathecae. 
The cibarium also appears to have a few more teeth, 14 and 15 in the 


EXPLANATION OF PLATE V 

Fig. 1. Phlebotomus c, puertoricensis subsp. nov., spermathecae. Fig. 2. 
Phlebotomus cayennensis Ploch and Abonnenc, female cercus. Pig. 3. Same, 
gjermathecae. Fig. 4. Phlebotomus c, viequesensis subsp. nov., spermathecae. 
Fig. 5. Phlebotomus ctenidophorus sp. nov., female cercus. 
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two specimensT available, but a larger series of specimens might not 
substantiate the slight differences indicated. This race seems smaUer 
than the Puerto Rico form, the few measurements available showing 
no differences from P. c. cayennensis. 

Eolotype, female. — Slide 1051, Laguna Yanuel, Vieques Island, 
Puerto Rico, 17 June 1947. In a tree hole. H. Trapido and J. Andrews 
colls. 

Paratypes . — ^Two males, 2 females, same data as holotype; 1 male, 
Isabel Segunda, Old Spanish Port, Vieques Island, Puerto Rico, 19 June 
1947. H. Trapido coll. 

Phlebotomus cayenneni^s maciasi subsp. nov. 

Plate IV, Table II 

This form again differs from the t 3 rpical subspecies only in characters 
of the female. The spermathecae are like those of the Panama sub- 
species, but the cibarial comb (PI. IV, fig. 2) has much longer teeth, 
which tend to be fewer in number, 12 to 13 in Mexican examples, 
12 to 16 in those from Guatemala. The erect teeth below the cibarial 
comb are larger than in Panama specimens, and the central pair are 
markedly larger than the others. In measurements there seem no 
significant differences between material from Mexico, Guatemala or 
Panama, though ddta seems to average shorter in Panama material. 

Holotype, female.— Slide 931, Zumpango, Guerrero, Mexico, Macias 
coll. 

AUotype, male. — Slide 390, between Esquintla and San Jose, Guate- 
mala, June 3, 1945, G. B. Fairchild coll. Taken in buttresses of a large 
roadside tree. 

Paratypes . — ^Three males, 10 females, Zumpango Guerrero, Mexico, 
Macias coll.; 1 male Guerrero, Mexico; 2 males, near Esquintla, Guate- 
mala, May 25, 1945, in buttresses of large forest trees; 2 males, 5 females 
between Esquintla and San Jose, Guatemala, June 3, 1945, in buttresses 
and hollow trees along roadside. 

Phlebotomus ctenidophorus sp. nov. 

Plates IV and V, Table I 

We have only a single female of this species, but the structure of the 
dbarium (PI. IV, fig. 5) is so unusual that we feel it should be recog- 
nizable from that alone. The cibarium is a comb-like structure bearing 
34 fine teeth, the phar 3 mx (PI. IV, fig. 6) is armed with prominently 
sderotized tubercles each bearing a row of fine spines and shows in 
addition a heavily pigmented patch anterior to the spines. The cerd 
(PI. V, fig. 5) are of a somewhat different shape from those of cayennensis. 
The spermathecae are unfortunately badly shrunken, but appear to 
have been subglobose with relatively diort ducts. The third antennal 
segment and fifth palpal s^pnent are both quite long, while alpha is very 
long, much exceeding 5eto or gamma. Tbe ascoids are simple and appear 
not to reach Idle aids of their respective antennal segments, though in our 
single mount they are difScult to see. 

Eolotype, female.— Slide, 999, Tamazunchale, San Luis Potosi, 
Mexico (no date), Macias coll. 
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1948] Fairchild and Hertig: Phlebotomus of Panama 

We include this species here, as it seems to be related to P. cayejp- 
nensis. 


Phlebotomus chiapanensis Dampf 
Plate II, Table I 

1947, Medicina, Mexico, 27 (530): 3-7, figs. 1-6 (9; Chiapa de Corzo, Chiapas, 
Mexico). 

We at first confused this species with cayennensis but it is larger and 
with quite different wing measurements. The spermathecae (fig. 2), 
though superficially similar to cayennensis have a large setiferous knob 
at the apex, not shown in Dampf’s figure. The reticulate appearance 
of the phai^^ (fig. 4), emphasized by Dampf is clear in our material, 
but in addition there are small spines not shown by him. The cibarial 
comb (fig. 6) bears about 25 teeth, considerably more than in any of the 
forms of cayennensis. The ascoids are simple and readi nearly to the 
ends of the segments. Our material shows a shqrter idta and alpha 
and a longer gamma than indicated by Dampf in his figure, but he 
gives no actud measurements of these vein segments. The late Dr. 
Dampf was kind enough to compare one of our specimens with the tjrpe 
and agreed that our determination is correct. 

We have also taken what we believe to be the male of this species 
(fig. 1). It agrees in wing and palpal measurements, except for being 
somewhat smdler, and in well stained material vestiges of the cibari^ 
comb may be seen. It is, however, so unlike the mdes of cayennensis 
that we were for long hesitant in accepting it as the proper male for the 
species. It is closely similar in the structure of the style to P. stewarti 
Mangabeira and Galindo, though the basal tuft on the coxite, of rela- 
tively slender scattered hairs, is reminiscent of the condition in trinida- 
densis Newst, 

We have taken this species in fair abundance in crevices in the ruins 
of Old Panama, otir records showing captures in Feb., April, June, 
Sept,, Nov., and Dec, Dr. Galindo has taken it also at Puerto Chitre, 
Herrera Prov., Panama. Aug. 9, 1945 in a rodent burrow. We also 
have a male and a female from Barranca, Costa Rica, H. W. Kumm coll. 


''ARTHROPODA.— This journal is the ofl&cial organ of the Asociacion 
Argentina de Arthropodologia. Its purpose, according to the statement of Sr. 
Juno A. Rosas Costa, president of the Subcommittee of Publications, is to publish 
origi^l, unpublished articles on the embryology, morphology, anatomy, histology, 
physiology, ecology, taxonomy, systematics, zoogeography and palaeontology of 
arthropods of the Neotropical region, particularly of Argentina. Pour numbers 
are to constitute the annual volinne. Number one, volume one, dated November 
27, 1947, contains 126 pages of text. It is well printed, except for an occasional 
defective letter, on a good grade of paper. The articles appear substantial, and 
the illustrations are good. The articles of the first issue, by F. S. Pereira, E. E. 
Blanchard, 0. Schubart, A. Martinez, A. Ogloblin, F. Monrds, and M. A. 
Garriker, Jr., deal with the Hymenoptera, Coleoptera, Orthoptera, Mallophaga, 
and Diplopoda. Short sections are devoted to notes and book reviews. We 
extend our welcome and best wishes to our Argentine coworkers. — M.T.J, 



LARVAL, PUPAL, AND ADULT STAGES OF NORTH 
AMERICAN PHYSONOTA 

(Chrysomelidae) 

MILTON W. SANDERSON 
Illinois Natural History Survey, 

TJrbana, Illinois 

The tortoise beetle genus Physonota Boheman in North and South 
America contains about forty species of which four or five are known 
to occur north of Mexico. Two of these are from the Southwest, one 
is recorded from California, and two occur chiefly in the East, Middle 
West, and eastern Canadian provinces. Representatives of four of 
these species have been* studied. 

A study of the larvae, pupae, and adult male and female genitalia 
has disclosed several characters which aid greatly in the recognition of 
our species. The study has also resulted in the clarification of the status 
of certain doubtful forms and has pointed out previously unrecognized 
relationships among our species. 

Physonota unipunctata (Say) was the only species recognized in our 
fauna for many years, but Hamilton (1886) believed that 5-punctata 
Walsh, a synonym of helianthi Randall, was also distinct and not a 
synon3n3i of unipunctata, Caulfield (1884, 1886, and 1887) also beUeved 
unipunctata and helianthi were distinct. Barber (1916) suggested that 
unipunctata was probably divisible into a number of more or less distinct 
forms restricted to certain food plants. Criddle (1926) considered 
unipunctata and helianthi distinct because each had a dfiferent host. 
Some adult differences were described. 

Through field observations and collections, and subsequent study 
of larvae, pupae, and adults, I have confirmed the opinions of others 
that unipunctata and helianthi are distinct species. They feed on 
different hosts, unipunctata on Monarda and helianthi on Helianthus; 
there are striking larval and pupal differences; and features of the male 
and female genitalia associate unipunctata with alutacea Boheman, 
and helianthi with arizonense Schaeffer. This association is also borne 
out by larval characters, and in pupae of three of the four species. 

I am indebted to Dr. E. A. Chapin, United States National Museum, 
and Dr. W. H. Anderson, Bureau of Entomology and Plant Quarantine, 
for submitting adult, larval, and pupal materid of Physonota for study. 

CHARACTERS OF PHYSONOTA 

Physonota adults known from north of Mexico have the head com- 
pletely covered by the rounded pronotal margin. All the tarsal claws 
are simple and without basal teeth. The anterior margins of the elyira 
are finely crenulate, the third antennal segment in our species is dis- 
tinctly longer than the second. From Psalidonota Boheman, it differs 
in not having the elytra ridged behind the scutellum, and by having 
the pronotum widest near base instead of in front of middle. Physonota 
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is also related to Cassida L. but does not have the strong pronotal 
punctures found in that genus, and the lateral pronotal margins of 
Physonota are not angulate. 

The Physonota larvae studied have the mesothoracic spiracle situated 
below the level of the lateral thoracic spines, and the eighth abdominal 
segment is without lateral processes. In this feature it is similar to 
Eurypepla Boheman but h^ much longer caudal forks than in that 
genus. In Eurypepla the caudal fork is shallowly emarginate with 
each process very short. 

Since there has been insufficient pupal material of other cassidiid 
genera for study, it has not been possible to determine the generic 
characters for the Physonota pupae studied. 

KEY TO SPECIES 

LARVAE 

1. Prothorax with three lateral marginal spines; mesothorax and metathorax 

each with two marginal spines (figs. 4 and 5) 2 

Prothorax with two marginal spines; mesothorax and metathorax each 
with one marginal spine (fig. 3; helianthi, arizonense 

2. Thoracic spines rough in appearance, generally directed laterad, and with 

apical half or more of each black (fig. 4); processes of caudal fork out- 
wardly curved; abdominal tergites with a dark spot near each spiracle; 
mesonotum and metanotum each with a dark diagonal mark near lateral 

margin tmipunctata 

Thoracic spines nearly smooth, directed caudad, and with never more than 
extreme apex of each dark (fig. 5); caudal fork process inwardly c^ed; 
mesonotum, metanotum, and first six abdominal tergites with conspicuous 
transverse bands alutacea 

PUPAE 

1. First five abdominal segments each with a long lateral projection, the first 

four projections at least as long as the s^ment, as in figs. 7 and 8 2 

First four abdominal s^pnents with short lateral projections, each not more 
than half as long as segment (fig. 6) helianthi 

2. Projection of first abdominal s^^nent curved forward, the anterior margin 

dark and concave, posterior margin pale and convex (fig. 8) ; extreme tips 
only of projections of following three s^^ments dark; each side of pronotum 

near middle with a transverse dark bar arising at margin alutacea 

Projection of first abdominal segment directed forward then slightly recurved, 
the anterior margin convex and the posterior margin concave (fig. 7); 
lateral projections of first four segments entirely dark; pronotum pale on 
sides, the posterior angles dark tmipunctata 

ADULTS 

1. Abdomen with a broken longitudinal central and lateral dark color pattern 

(fig. 1); outline of body, seen from side, usually tumid (fig. 2); meta- 
stemum raised and strongly declivous on each side of meson before 
posterior coxae, the lateral side of declivity almost perpendicular, and 
with angle of ridge usually bearing a small posteriorly directed angular 

projection alutacea 

Abdominal stemites nearly uniformly dark to yellow, but with dark areas 
generally arranged in even transverse bands on anterior margins of stermtes 
II to V; body never ttrniid; metastemum slightly to rather strongly raised, 
the lateral sides gradually sloping and without angular projection at 
apex of ridge 2 

2. Abdomen ydlow with a short transverse dark mark on each stemite near 

lateral margin; pronotum with three dark longitudinal marks, the median 

one four to six times longer than wide arizonense 

Abdomen entirdy dark, or with posterior margins and frequently metacoxal 
process of stemites pale 3 
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3 Pronotum vnth three distinct dark spots, two basal and one median and 
frequently an occasionally divided dark area in front of median «5pot 
dylra often mottled with creamy spots metastemum on side nearly 
evaaly curved from front to postenor margm and scarcely evident as a 
ndge heliantiu 

Pronotum with a smgle median dark spot elytra nearly uniformly greyish 
ydlow, unmottled, metastemum on side generally appearing as a distmct 
ndge unipunctata 

Physonota helianthi (Randall) 

Cas5%da hehanthi Randall (1838, p 30) 

Physonota septentnonalis Boheman (1862, p 245) 

Cass%da gmnguepimctata Walsh (1869a p 235) 

Physonota qmnguepunctata Walsh (1869b, p 4) 

Laroa (fig 3) — ^Length 11 mm Prothorax with two lateral spmes, 
mesothorax and metathorax each with one lateral spme, first seven 
abdominal segments each with a lateral spine, these sometimes absent 
on first segment and occasionally present on 8th segment In last 
instar thoraac spines dark at base and apex, but nearly uniformly 
brownish m earlier mstars Spmes nearly straight and smooth, and 
provided with a few hairs, the abdominal spines generally directed 
caudad Caudal fork subparallel m basal two thuds, each process 
outwardly curved m apical third Upper surface of body hght, lateral 
margms dark, mesothorax and metathorax generally with two dark 
discS. areas, dark areas on margms of abdomen sometimes united 
caudally on upper and undersides Head brown, mottled with darker 
brown, legs brown, apical segment darker, caudal fork of last mstar 
light m basal two thirds, black at apex 

Pupa (fig 6) Length 8 mm Upper surface of mature pupa 
pale yellow except as follows pronotum with a median dark longitudmal 
spot, a subbass^ dark spot about midway between meson and lateral 
angles, and a transverse slightly smuate mark arising on lateral margm 
and extending mesad Wmg pad with a smgle dark band along postenor 
margin Metanotum with a dark mark on each side First three 
abdommal segments with short lateral projections, the following two 
segments with smaller swellings, first six abdommal tergites each with an 
irregular, medially mterrupted transverse band 

Adult — Length 8-12 mm , width 6-7 mm General coloi similar 
to that of umpunctata but differmg as follows pronotum with three 
distmct dark spots, one about the middle and one each in front of basal 
margm about half way between meson and lateral margin, elytra 
usually distinctly mottled with creamy yellow spots Scutellum 
usually wider than long Internal sutural margm of elytra nearly 
concolorous with elytra Venter similarly colored to that of umpunc- 
tata Legs nearly similarly colored but postenor face of tibia almost 
entirely pale, outer margin usually dark Metastemum nearly evenly 


EXPLANATION OF PLATE I 

Fig 1 Physonota alutacea Abdomen of adult Fig 2 Physonota alutacea 
Lateral aspect of adult from Honduras Fig 3 Physonota hel%anth% Larva, 
dorsal aspect Fig 4 Physonota umpunctata Larva, dorsal aspect Fig 5 
Physonota alutacea Larva, dorsal as^ct Fig 6 Physonota heliantht ifiipa, 
dorsal aspect Fig 7 Physonota umpunctata Pupa, dorsal aspect Fig 8 
Physonota alutacea Pupa dorsal aspect (Figs 3-5, legs not shown ) 
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cttryed on side from middle to posterior coxa. Spermatheca of female 
genitalia (figs. 14 and 14A) not constricted before the opening to sperma- 
thecal duct; duct in part parallel to spermatheca and extremely and 
narrowly convoluted beyond region of spermatheca; bulbous part of 
spermatheca with a variable collar or ^eath; apex of spermatheca 
blimt^ and covered internally with a sheath. Two females, one from 
Illinois, the other from Manitoba, are illustrated to show individual 
variation. Male genitalia in lateral view (fig. 9) curved, dorsally 
convex, pointed and slightly upturned at apex. In dorsal view (fig. 9A), 
apex of aedeagus gradually narrowed. One male collected at Montreal, 
Quebec, in September is strongly iridescent above. Retracted aedeagus 
with a long awl shaped process (figs. 9B and 9C). 

P. quinquepunctaia Walsh was originally described from larvae 
and adults, collected near Rock Island, Illinois, in a footnote to a paper 
on sweetpotato insects. Subsequently a ftdler description of this 
insect was given by Walsh (1869b, p. 4), and was accompanied by 
illustrations of the adult and larva. The figures clearly show the 
elytral spotting of some individuals of helianthi, and the arrangement 
and shapes of the spines and caudal fork typical of the larva of helianthi. 
I believe quinquepunctata is a synon 3 nn of that species. An examination 
of the description of P. septentionalis Boheman appears to indicate 
its S 3 nion 3 miy with helianthi. The anterior tibia is described as being 
externally infuscate, a character alwa 3 rs found in helianthi but 
not observed in unipunctata. 

Adults of this species resemble unipunctata and the two have been 
confused in collections. Reference to the descriptive notes under 
unipunctata will aid in distinguishing the two. P. helianthi is closer 
to arizonense but is distinguished by having at least the entire anterior 
margms of abdominal stemites II to V dark. In arizonense, these 
stemites are pale except for a narrow transverse mark near each lateral 
margin. 

Records,— June, July, September; pupae, July, September; 
adults, May to September, Illinois, Indiana, Kansas, Maine, Manitoba, 
Massachusette, Minnesota, New Hampshire, New Jersey, New York, 
North Carolina, Tennessee, and Quebec. 

Hosts, — Helianthus, Heliopsis, 

Physonota arizonense Schaeffer 
Physonoia unipunctata arizonense Schaeffer (1926, p. 234). 

Larva , — ^Length 5.5 mm. to base of caudal fork, 8 mm. to apex of 
fork. ^ One individual believed to be about a third instar, has been 
examined, and it is of the same type as helianthi. The prothorax has 
two straight spines on each lateral margin, and the mesothorax and 
metathorax have one each on each side. The first seven abdominal 
segmpts have a distinct spine on each lateral margin; the caudal 
fork is of the same type as in helianthi, but the two processes are nearly 
straight and only slightly curved outwardly at their apexes. 

Pupa, — ^Unknown. 

Adult, ^Length 11—13 mm.; width 7.5— 8.5 mm. Similar in general 
color to unipunctata and helianthi, Pronotum with three d^k spots, 
as in helianthi, the median spot four to six times longer than wide! 
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Elytra occasionally faintly mottled with creamy white. ScuteUum 
nearly equilateral. Legs largely pale, sometimes with the outer margin 
of femur near joint, and outer tibial margin, dark. Metastemum 
rounded on side and evenly curved as in helianthi. Abdomen pale, 
the first four segments with a narrow transverse dark mark near each 
lateral margin. Spermatheca (figs. 15 and 15A) similar in general 
features to that of helianthi, the two females illustrated diSermg from 
helianthi as follows ; apex of spermatheca narrow, not blunt as in heUanthi, 
apical sheath apparently arising close to apex and not enveloping a 
large part of apex as in helianthi; spermathecal duct very narrow and 
greatly convoluted as in helianthi, loigth estimated to be about 50 to 100 
times length of spermatheca (only base of duct diown in figures). Two 
females, from Sabino Canyon, Ank)na, are illustrated showing individual 
variation. Male genitalia very similar to that of helianthi except 
dorsally more slender and with the aedeagus process straighter on sides 
as in fig. 12. 

Records— Lerra, July; adults. May, July, August. Tucson, 
Arizona (Santa Catalina Mts.). 

Hosts. — Franserica ambrosioides, Gaertneria xanthocarpa. 

Physonota unlpunctata (Say) 

Cassida uniputictata Say (1824, p. 434). 

Larva (fig. 4). Length 9 mm. Prothorax with three lateral spines, 
mesothorax and metathorax each with two lateral spines; first seven 
abdominal s^ments each with a lateral spine. Thoracic and abdominal 
spines with at least apical halves dark; surface of spine minutely ^thed. 
Nearly all spines slightly posteriorly curved. Caudal fork divergent 
from base and with each process straight or generally outwardly curved. 
He^ pale, mouthparts and region of eyes darker; legs pale except 
outer dark maTgiTi of apical segment, and apex of penultimate segment; 
caudal fork black in apical two-thir^ to three-fourths. 

Pupa (fig. 7). — Length. 8 mm. Upper surface of mature pupa 
generally pale yellow. Pronotum with a pair of median dark spots, 
and lateral posterior angles dark and slightly roughened. Metanotum 
fourth abdominal tergite each with a pair of dark spots. Lateral 
projections present on first five abdominal segments, the anterior four 
dark, minutely tuberculate and somewhat directed forward although 
each is postmorly curved. 

Adtdt.—LeDgth 7.5 to 10 mm., width 5-7 mm. Color above varying 
from pale yeUow to brownish grey. Pronotum with a distinct median 
dark spot slightly behind middle. Scutelltm usually longCT than wide. 
Eljrtra nearly uniformly colored but occasionally with faint, in;pgular, 
dark markings. Internal sutural margin usually darker than disc of 
elytron. Venter usually with more dark areas than light. At le^t 
anterior maTgins of abdominal stemites II to V always dark, with 
posterior and lateral margins, and frequently metacoxal process of 
abdomen light. L^ light with an incomplete irregular dark band 
around middle of each femur, and an irregular elca^ate dark spot on 
posterior face of each tibia. Metastemal ridge usi^y rather suddenly 
declivous behind. Spermatheca of female genitalia (figs. 13 and 13A) 
constricted b^ore opening of spermathecal gland (sg); shape like a 
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broad U, entire apex with a sheath; spermathecal duct (sd) about 
one third width of spermatheca, not greatly convoluted, and estimated 
to be not more than ten times length of spermatheca. Two females, 
both from Apple River Canyon State Park, Illinois, are illustrated 
to show individual variation; spermathecal duct not shown in one female. 
The spermatheca of this species is more like that of alutacea than 
the other species considered, being distinctly swollen before the opening 
into the spermathecal duct. Male genitalia very similar to that of 
alutacea^ differing notably by the characters of the process on the 
aedeagus; process (fig. 11) elongate, rounded at apex, and suddenly 
expanded dorsally and laterally at base; apex of process in lateral 
view (fig. IIA), curved dorsad. 

The adults of this species and helianthi are somewhat similar and 
have not been satisfactorily distinguished previously. P. unipunctata 
has a single distinct pronotal spot while helianthi has three The 
dorsum of unipunctata is of a nearly uniform color, and helianthi often 
has the elytra mottled with cream colored spots. The extreme inner 
margin of each el 3 rtron of unipunctata, which appears as a thin horizontal 
ribbon, is generally darker than the elytra, while in helianthi the margin 
is nearly concolorous with the el 3 rtra. The venters of the two species 
are variable although nearly similarly colored However, each tibia 
of unipunctata bears a dark spot on its posterior face which is absent 
in helianthi. In unipunctata the scutellum is usually longer than wide, 
and not nearly equilateral as in helianthi. The metastemal ridge of 
unipunctata is rather suddenly declivous behind and not nearly evenly 
rounded as in helianthi. 

Records. — Larvae, June, July; pupae, July; adults, April to August. 
Colorado, Illinois, Iowa, Kansas, Manitoba, Minnesota, Missouri, 
Nebraska, North Dakota, Ontario, Pennsylvania, West Virginia. 

Host. — Monarda. 


Physonota alutacea Boheman 
Physonota alutacea Boheman (1854, p 191) 

Larva (fig. 5). Length 11 mm. from head to base of caudal fork. 
Prothorax with three lateral spines, mesothorax and metathorax each 
with two lateral spines, and fimt seven abdominal segments each with 
a lateral spine. Spines nearly smooth, light in color with extreme 
apex usually dark; aU spines posteriorly curved, and nearly of equal 


EXPLANATION OF PLATE II 

Fig. 9. Physonota heUanthi. Male gemtalia, lateral aspect. 9A— Male 
genitalia, dorsal view. 9B — Process of aedeagus of male gemtalia, dorsal view. 
9C — Lateral view. Fig. 10. Physonota alutacea. Male genitalia, dorsal view 
lOA— Process of aedeagus of male genitalia, dorsal view. Pig. 11. Physonota 
unipunctata. Process of aedeagus of male genitalia, dorsal view. IIA — Lateral 
view. Fig. 12. Physonota anzonense Process of aedeagus of male genitalia, 
dorsal view. 12A — Lateral view. Fig. 13. Physonota unipunctata. Female 
gemtalia, spermetheca (from Illinois). 13A — Spermatheca showing convoluted 
duct (from Illinois). Fig. 14. Physonota helianthi. Female genitalia, sperma- 
theca (from Manitoba). 14A — Same from Illinois. Pig. 15. Physonota arizonense. 
Female genitalia, spermatheca (from Arizona). 16A — Same from Arizona. 
Fig. 16 Physonota alutacea. Female genitalia, ^rmatheca (from Monterey, 
Mexico). 16A — Same locality. 16B — Same from Texas. 
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length except the first two prothoracic pair, which are shorter than the 
other thoracic spines, and the gradu^y shorter spines toward the 
caudal fork. Prothorax with almost the entire lateral and anterior 
margin dark and with two longitudinal dark discal marks. Mesonotum 
and metanotum and first seven abdominal segments each with a medially 
interrupted transverse dark band, and a narrow dark band on the 
sutures between the thoracic and abdominal segments. Caudal fork 
subequal in length to abdomen, the two processes inwardly curved; 
color dark brown to deep blade toward apex, the surface minutely 
toothed. Abdominal stemites II to VII transversely banded vrtth 
dark brown to black; band broadly interrupted with yellow on stemites 
II, III, and VII. Coxal region and outer margins of legs dark marked. 
Head pale yellow, area around ocelli dark; labrum and mandibles dark. 

Pupa (fig. 8). — ^Length 11 mm. Upper surface pale yellow except 
as follows: pronotum with two lon^tudLaal dark marks near middle, 
a small rounded spot laterad of this, and a transverse band arisiag 
near lateral margin and extending mesad; extreme anterior margin 
dark on either side of apex, and two small dark tubercles or swellings 
on margin about midway to base. Mesonotum and metanotum eadi 
with a median and a lateral dark spot. First five abdominal segments 
with lateral pointed processes, pale in color except for dark apexes 
and dark anterior margins of processes of first segment. Processes 
generally directed forward. Abdomen with transverse dark markings. 

Adidt (figs. 1 and 2). — ^Length 12 to 15 mm.; width 7.5 to 11 mm. 
Color yellowidi green to grey. Pronotum with three primary dark 
areas: a small median dark spot slightly behind middle, and on each 
side an irregular trilobed spot at base about midway between meson 
and lateral pronotal margin. Anterior to the median and lateral 
spots is a shallow U-shaped dark area consisting of many small irregular 
dots. Elytra rather prominently raised or tumid in bas^ third. Poster- 
ior two-thirds of elytra, behind apex of tumidity, with several small 
dark spots near suture. Longitudinal impression near lateral margin 
of elytron occasionally with a few dark punctures. Metastemum on 
each side of meson suddenly declivous laterally and posteriorly so as 
to become conspicuously angulate. Legs largely yellow with nearly 
all of posterior margms of femora and tibiae dark; femur with an irregular 
dark area on each side extending from dark marginal area. Prostemum 
and mesostemum mostly yellow; metastemum and abdomen writh 
extensive dark areas, the metastemum lighter on sides and anteriorly. 
Abdomen with median and a lateral dark area as in fig. 1. Spennatheca 
of female genitalia (figs. 16, 16A, 16B) with a strong constriction before 
opening to gland; a distinct swelling beyond constriction leading to 
a relatively short and convoluted spermathecal duct; duct about as 
long and approximately of same width as diowm for unipundata 
(fig. 13 A). Illustrations show variation in spermatheca of females 
from Monterey, Mexico, and Mercedes, Texas. Apical region of mde 
genitalia in dorsal view (fig. 10) rather suddenly narrowed and emar- 
gmate before apex; aedeagus process (fig. lOA) arrowhead shaped but 
with a long, wide, slightly flaring basal shaft; process nearly straight 
in lateral view. 

This species is unique in our fatma in the t 3 rpe of pronotal maculation. 
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ventral coloration, and the usually tumid elytra. Of the North American 
species, its larva is more closely related to unifunctata by having three 
lateral spines on the prothorax, and two each on the mesothorax and 
metathorax. 

Records, — Mercedes and Brownsville, Texas. Larvae, April, May, 
August; pupae, May; adults, May and July. 

Host, — Cordia boissieri. 

UNRECOGNIZED SPECIES 

Physonota pacifica Spaeth (1932, p. 198) 

This species, described from one specimen from California, E. Donge, 
1910, has not been recognized in the material available for study. It 
was compared with dutacea Boh. 

Physonota picticollis Boheman (1854, p. 193) 

Described originally from Mexico, this species has been recorded 
as occurring in Anzona. Barber (1916) compared an Arizona example, 
identified by Schaeffer as picticollis, with a Guatemalan specimen of 
picticollis from the Biologia material, stating that they differed in 
habitus. Subsequently S^aeffer described P. unipunctata arizonense, 
apparently considering that his Arizona species was undescribed. 
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POSTSCRIPT ON THE “ODD BEETLE” 


H. S. BARBER 

Bureau of Entomology and Plant Quarantine, Agricultural 
Research Administration, 

United States Department of Agriculture 

Ignotm is a synonym of Thylodrias. 

In a much appreciated note from A. N. Zhelokhovtsev of the Zoolog- 
ical Museum, Moscow State University, in reply to my recent notes 
on this pest* the original type, a male, of Thylodrias contractus Mots., 
1839, is said to ^splay nine-jointed antennae conforming fully with my 
illustration (p. 346, fig. lA). The antennae are not eleven-jointed as 
described by Motsch^sky and shown in his illustration which was 
photographically copied as my figure 1C. Other morphological 
characters of the type coincide with the description by A. P. Semenov, 
1912, in the Russian Entomological Review, vol. 12, p. 498. Such 
errors by old authors may be numerous. Reliance on record of detail 
may greatly midead us. Our modem lenses and better standard of 
preservation of specimens show us structures which were misunderstood 
by our predecessors with their poor optical equipment and inadequate 
samples, but our present standards and methods will probably be 
considered inadequate by our successors. 

The synonymy which I indicated at the bottom of page 347 is 
therefore to be accepted and the alternative synonymy suggested at 
the top of page 348 rejected. Occurrence of this pest in Montreal 
has been added to the record by Robert.* I should have emphasized 
the fact that infestations by this species are usually evident from their 
numerous larval ddns. These skins differ greatly from larval exuviae 
of other small dermestids by showing a single transverse row of almost 
contiguous curved stiff hairs across each tergite. Even where the 
species is abundant one rarely finds adults of either sex. 

'Barber, H. S., 1947, Ann. Ent. Soc. Amer., 40: 344-349. 

•Robert, A., 1947, Nat. Canad., 74: 189-194. 
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A NEW SPECIES OF MITE, HYPOASPIS MURINUS, 
FREQUENTLY TAKEN FROM RATTUS SPP. 

(Laelaptidae: Hypoaspinae) 

R. W. STRANDTMANN 
Texas Technological College, Lubbock, Texas 
AND 

GEORGE C. MENZIES 

Bureau of Laboratories, Texas State Department of Health, 

Austin, Texas 

The species of mite here described has been recovered regularly 
enough in various rat ectoparasite surve 3 rs that it has become necess^ 
to have a name for it. We have not been able to find a suitable descrip- 
tion in the available literature and are forced to conclude that it is new. 
It is described below as follows. 

Hypoaspis murinus n. sp. 

Female , — ^Pale brownish in color, oval in outline and with faint 
shoulders ; average size about 580 m long by 360 /z wide. The setae are of 
moderate len^h and thickness. The measurements given below are in 
microns and indicate the average and the two extremes of 10 measure- 
ments. 


DLDWStL StW GVLGVW AL AW A-GVPLgHLg TI 


Smallest. . , 

.. 533 

347 

111 

87 

183 

112 

73 

73 

20 

413 

447 

12.0 

Average... 

681 

359 

115 

93 

211 

119 

86 

84 

37 

466 

481 

12.5 

Largest 

.. 666 

378 

125 

99 

216 

133 

93 

93 

80 

607 

520 

13.6 


The above symbols are explained as follows: D L, Length of the dorsal plate: 
D W, Width of the dorsal plate; StL, Length of the sternal plate; StW, Width of 
the sternal plate at its narrowest point; GvL, Length of the genitoventral plate, 
measured from the posterior margin of the sternal plate to the tip of the genito- 
ventral plate; GVW, Width of the genitoventral plate at the widest point; A L, 
Length of the anal plate from the anterior margm to the base of the odd seta; 
A W, Width of the anal plate; A-GV, Distance between the genitoventral and anal 
plates; F-Lg, Length of leg I from base of coxa to tip of tarsus exclusive of the 
claw; H-Lg, Length of leg IV similarly measured; T I, Length of tarsus I, exclusive 
of the claw. 

Venter , — Sternal plate reticulate, longer than wide, the posterior 
margins extending to the middle of coxa III; with three pairs of setae 
and two pairs of pores. Prestemal area lightly sderotized and containing 
a distinct pair of transversdy bistriate prestemal plates (fig. B) . Endopo- 
dal plates quite distinct and extending from the posterior lateral angle 
of the sternal plate to the posterior edge of C03m IV ; endopodal seta 
slightly more slender than the sternal setae. Genitoventral plate 
drop-^aped, noticeably broadened behind coxa IV, and bearing one 
pair of setae; posteriorly it extends fairly dose to the anal plate (average 
distance 37 ju); configuration of lines apparently characteristic and 
essentially as shown in fig. B. Anal plate roundly triangular, the anter- 
ior margin strongly arched, the anal pore plac^ nearer the posterior 
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than the anterior margin; the three anal setae of equal size, the paired 
ones placed opposite the middle of the anal pore.^ A pair of large, 
roughly elliptical metapodal plates and three pairs of small ones, 
placed as shown in fig, B. Setae on the non-sclerotized portion of the 
venter varying in number from 7-10 pairs; the number frequently 
different on opposite sides of the same individual. Stigma situated 
opposite the posterior edge of coxa III, the narrow peritreme extending 
forward to the middle of coxa I. Post-stigmatal sclerotization reaching 
backward to a point opposite the middle of coxa IV where it is truncate 
and bears a pore. Tritostemum branching at the apex of the basal 
segment. Cilia extending from base to apex of each segment, rather 
long and widely spaced. 

Dorsum . — Dorsal plate undivided and normally covering the entire 
dorsum, but occasional mounts showing a narrow uncovered portion 
(note dotted line in fig. B) ; about 36 pairs of setae placed in a definite 
pattern anteriorly but tending to be irregularly scattered posteriorly. 
Setae moderately long, rather weak and only barely overlapping each 
other; subequal throughout, the penultimate pair as long as the last 
pair,differing in this respect from the laelaptines, in which the penxilti- 
mate is always shorter. About 10 pairs of pores scattered over the 
dorsum, including a pair of large slit-like pores at the anterior end 
(fig. A). A network of fine lines visible over the entire plate. Posterior 
pair of setae appearing weakly plumose. 

Gnathasome (figs. A, C and D). — Comiculi pronounced and strongly 
pigmented. Lingula (labium) acutely trian^ar. Hypostome with 
six rows of minute denticles, each row consisting of approximately 10 
teeth. Epistome rather short, convex and with serrated margin (fig. A) . 
Chelicerae prominent (figs. C and D being drawn to the same scale), 
with the arms of the chela subequal. Digitus mobilis with two teeth well 
below the incurved apex and with a semi-circle of small setae at its base; 
digitus fixus with four teeth and a slender, straight, non-inflated 
pilus dentilis. 

Legs . — Setation as shown in fig. B. Coxae I-III each with two 
slender setae, coxa IV with one. No spurs or heavy spines, but the apical 
setae of tarsi II-IV, especially of tarsus II, quite strong; dorsal setae 
slender and of uniform lengths throughout. All tarsi with claws and 
pulvillus, 

Male . — ^iiot known. 

Immature forms . — ^not known. 

Types . — described from 35 females of which one was designated 
holotype and the rest paratypes. The holotype was taken from Ratius 
norvegicus, April 11, 1945, Galveston, Texas, and is deposited in the 
U. S. National Museum. Paratypes are in the collections of the 
University of Texas Medical School, the Texas State Health Depart- 
ment, and in the U. S. National Museum. 

Hosts and distribution . — CALIFORNIA; Litter from chicken house, 
Santa Clara County, April, 1937, 3 specimens. Florida: Rattus 
norvegicus (Erxleben), Jacksonville, November, 1947, (M. L. Braswell, 
collector) 3 specimens. Georgia: Rattus rattus alexandrinus (Geoffroy), 
Richmond County, February 8, 1946, 1 female. Rattus norvegicus 
(Erxleben), Colquitt County, March 26, 1946, 1 female. Field mouse^ 



Plate I 


A New Rat Mite 

Strandtmann and Menzies 



Hypoaspis murinm, female. A. Epistome and anterior portion of dorsum. 
B. Venter. C. Gnathasome and tritostemum, ventral view. D. Chelicera. 
E. Dorsal plate. 
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species vuidetermined, Grady County, December 27, 1946, 3 slides, 
8 specimens. Rattus norvegicus (Erxleben), Decatur County, January 3, 
1947, 1 female. Sigmodon h. hispidus (Say & Ord), Grady County, 
April 15, 1947, 1 slide, 2 females. Rattus norvegicus (Erxleben), Decatur 
County, June 6, 1947, 1 female. Rattus norvegicus (Erxleben), Thomas 
County, Jtdy 10, 1947. 1 female. Rattus norvegicus (Erxleben), Thomas 
County, October 2, 1947, 1 female. Rattus norvegicus (Erxleben), 
Decatur County, October 7, 1947, 1 female. Rattus rattus cdexandrinus 
(GeofEroy), Grady County, October 23, 1947, 1 female. RaMus rattus 
rattus (Linnaeus), Grady County, December 12, 1947, 1 female, Mas- 
sachusetts: Water chestnut, Boston, from China, S^tember ,1934, 
1 female (0. A. Hardy, collector). New York: Banana debris. New 
York, from Panama, 1936 (P. Ortiz, collector). Hyacinth bulbs. 
New York, from Holland, April 2, 1946 (J. Cochran, collector). Texas: 
Rattus norvegicus, Galveston County, April 11, 1945, 2 specimens. 
Rattus norvegicus, San Antonio, Bexar County, May 1, 1947 (Mason, 
collector). Rattus alexandrinus, Lavaca County, April 4, 1947 (Bams, 
collector). Vermont: Peromyscus maniculatus graciUs, Morgan, Ver- 
mont, S^tember 4, 1932, 4 specimens, 1 slide (Francis Harpa:, col- 
lector). 

Remarks . — ^At first glance, this mite appears similar to Atrickolaelaps, 
but a critical study soon reveals many differentiating features. In 
this mite, the st«nal plate is longer than wide, there are two distinct 
jugular plates, the tritostemum branches at the apex of the basal portion, 
the teeth on the hypostome are 8-10 or more per row (3-5 in Atricholae- 
laps) the epistome is serrated and the pilus dentilis is not irdSiated. 

The genus Hypoaspis is still poorly understood; we are using it 
here in the sense that Vitzthun uses it in his 1941 classification. 

This species differs from other Hypoaspis with which we are familiar 
in having a somewhat longer sternal plate, heavier spines on tarsus II, 
fewer ^th on the chelae, and noticeably shorter dorsal setae. 

It is true that this mite is recovered fairly frequently from rats, 
yet it is never abundant and whether it is truly parasitic is questionable. 
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penwnnel of the U. S. Public Health Service for making these slides 
available to and permitting us to publish the description. Especially 
do we appreciate the cooperation of Harvey B. Morlan, S. A. Sanitarian 
(R) who supplied us vnth all the Georgia records, and D. C. Thurman, 
Jr., S. A. Sanitarian (R) for the Florida records. Also we wish to thank 
Edw. W. Baker for material from the U. S. National Museum and 
Louis J. Ogden, S. A. Sanitarian, and Ernest Watson for access to 
material from the typhus survey in Texas. 
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ON SOME AMERICAN SPIDERS OF THE FAMILY 
ERIGONIDAEi 

RALPH V, CHAMBERLIN, 

University of Utah, 

Salt Lake City 

The present paper is necessitated by the large number of new forms 
that came to light while the writer was undertakmg to arrange 
systematically the extensive collection of Erigonidae accumulated over 
many years at the University of Utah. To diagnose and name a 
portion of these new forms at this time seems a desirable step in work 
on the taxonomic problem presented by this large and diflBlctdt family, 
even though the assignment of some species to their genera must for 
the present be tentative, more especially where the species are known 
only from females. This must remain the situation until much work is 
done by way of establishing or clarifying the too much neglected generic 
characters presented by the females and of correlating these with those 
of the males. 

The writer is glad to acknowledge here the assistance given by 
Mr. Wilton Ivie, his former associate at the University of Ut^, in the 
preparation of many of the descriptions and drawings reproduced in this 
paper. 


Genus Anacomia Chamberlin and Ivie, 1933 

Bull. Univ. Utah, Biol. Ser., 2(2): 29, 

Orthotype: Anacomia microps Chamberlin and Ivie. 

Anacomia microps Chamberlin and Ivie 
Pigs 1-3 

Anacomia microps Chamberlin and Ivie, 1933, Bull. Univ. Utah, Biol. Ser., 
2(2): 29; *6: 58-60 and 7: 63-68. 

Additional figures of this species are given to facilitate comparison 
with the next species. 

Anacomia proceps new species 
Figs. 4, 5 

Carapace light brownish yellow. Chelicerae orange brown. Sternum 
and labium yeUowish, lightly shaded with dusky. Endites yellowish to 
orange.‘ Legs and palpi light yellowish brown. Abdomen light to 
medium gray. Spinnerets yellowish. Epigynum and male palpus 
reddish brown. 

Head of male elevated forward and projecting over clypeus; a short, 
blunt horn, bearing numerous short setae, projecting forward from 
median ocular area. Eye area with many short setae. Eyes small, 
widely separated; anterior row recurved, a. m. eyes subconti^ous, 
about three diameters from lateral eyes. Posterior row slightly 

iCost of publication paid in part by the Research Committee, University 
of Utah. 
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reciarved; p* m. eyes about 4 diameters apart, a little more than 2 
diameters from the side eyes. Median ocular quadrangle wider behind 
than long; more than twice as wide behind as in front. Height of 
clypeus about 5 diameters of a. m. eyes. Chelicerae normal; stridu- 
lati^ file weak; fang groove with five teeth in front, (three or) four 
behind. Legs normd, sternum pointed bdiind, separating hind coxae 
by one diameter or less. 

Palpus: Femur and patella normal. Patella a little longer than 
wide; convex on ventral side; excavated ectally on dorsal side, with a 
keel-like, two pointed spur on meso-posterior side of depression. Thick 
patch of long setae on ectal side, their cymbium normal. Parac 3 mibium 
hooked. Subtigulum and tigulum normal with broad, short bizel. 
Embolic division with central part bullous with a distal lamella sup- 
ported by a dark, pointed process; writh a flattened, clavate tail-piece; 
embolus long and looped with a slender lash-like tip, and a pointed 
process attached at base. 

Female , — Head not elevated nor extended forward. Inter-ocular 
area without numerous short setae. Anterior eye row slightly recurved; 
a. m. eyes subcontiguous, about 2 diameters from side eyes. Posterior 
row straight; p. m. eyes about 3 diameters apart, about 2 diameters 
from side eyes. Me^an ocular quadrangle wider than long, much 
wider behind than in front. Epigynum transverse, short (figs. 4, 5). 

Measurements: 

cf 9 

Mm, Ratio Mm, Ratio 


Length 2.15 195 2.70 216 

Carapace: 

Length 1.10 100 1.25 100 

Width 0.80 73 0.86 69 

Tibia-patella: 

1 1.06 96 1.12 90 

4 1.12 102 1.27 102 


Type locality , — Utah: vicinity of Mirror Lake, Uintah Mts., Sept. 
22, 1932, cT holotype, 9 allotype; July 28, 1936, 3 cf paratypes; W. 
Ivie collector. 

Other records , — ^Utah: Provo River at Cobble Rest Camp, Uintah 
Mts., July 30, 1936, 2 cf , 2 9 , W. Ivie; Chalk Cr., Uintah Mts., Aug., 
1929, cf, R. V. Chamberlin. 

Genus Catabrithorax Chamberlin, 1920 
Orthotype : Catabrithorax clypiellus Chamberlin. 


EXPLANATION OF PLATE I 

1. Anacornia microps Chamberlin and Ivie. Epigynum, caudal view. 
2. Anacornia microps^ n. sp. Epigynum, ventral view. 3. Anacornia microps 
Chamberlin and Ivie. Patella and tibia of cf palpus, dorsal view. 4. Anacornia 
proceps n. sp. Patella and tibia of cT palpus, dorsal view. 5. Anacornia proceps 
n. sp. cf palpus, meso- ventral view. 6. Catabrithorax (Stenosus) plumosus 
(Emerton). Epigynum, caudal view. 7. Catabrithorax {Stenosus) plumosus 
(Emerton). Epigynum, ventral view. 8. Catabrithorax stylifer n. sp. cf palpus, 
subventral view. 9. Catabrithorax stylifer n, sp. cT palpus, ectal view. 10. Cata- 
brithorax stylifer n. sp. Epigynum. 11. Catabrithorax stylifer n. sp. Patella and 
tibia of cT palpus, dorsal view. 12. Ceraticelus tuganus n. sp. Patella and tibia 
of cf palpus. 13. Ceraticelus tuganus n. sp. Epigynum. 




Some American Erigonidae 
Ralph V. Chamberlin 


Plate I 
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Subgenus Catabrithorax, sens. str. 

Catabrithorax (Catabrithorax) clypiellus Chamberlain 
Catdbrithorax clypiellus Chamberlin, 1920, Canadian Ent., 52: 199; *1-3. 
Catabrithorax ceuthus Chamberlin, 1920, Canadian Ent., 62: 200; *4-5. 

Catabrithorax clypiellus Crosby & Bishop, 1928, New York State Mus. Bull. no. 278 r 
64; *78-80. 

Type locality . — ^Utah: Logan Canyon, cT holotype. (Chamberlin, 
1920.) M. C. Z. 

Oth&r records . — Colorado: Berthoud Pass, Aug. 24, 1935, 4 cf, 4 9 . 
Idaho: Pineview, Aug. 14, 1940, c?. Utah: Mirror Lake, Uintah Mts., 
Aug. 18, 1942, (fc?*, 9 9, W. Ivie; Fish Lake; Sept. 4, 1929, cT 9, 
Chamberlin and Gertsch. Wyoming: Bridge Bay, Yellowstone Lake,. 
Aug. 11, 1940, 3cf,59. 

Catabritihorax (Catabrithorax) stylifer, new species 
Figs. 8-11 

Catabrithorax clypiellus Chamberlin and Ivie, 1933, Bull. XJniv. Utah. (Not C.. 
clypiellus Chamberlin, 1920). 

Catabrithorax clypiellus Chamberlin and Ivie, 1947, Bull. Univ. Utah, 10(3) : 30. 

Male, female. — Color: Carapace light brown, lightly shaded and 
marked with dusky. Chelicerae and endites light orange brown. 
Sternum and labium dusky brown. Legs and palpi yellowish brown. 
Abdomen dark gray. Spinnerets yellowish brown. 

Structure: Essentially normal. Head of male very slightly humped 
back of the eyes. Height of clj^eus 2.5 diameters of an a. m. eye in 
female, 3.0 diameters in male. Anterior eye row straight; a. m. eyes 
about 0.3 diameter apart, about the same distance from the larger side 
eyes. Posterior row straight; eyes equidistant, 0.8 or 0.9 diameter 
apart. Median ocular quadrangle a little longer than wide, slightly 
wider behind than in front. Chelicerae vertical, normal; stridulating 
file present in both sexes; fang groove with five teeth in front, four 
tiny denticles behind. Structure of the epigynum and palpus shown 
in the figures. 


Measurements: 

cf 


9 



Mm. 

Ratio 

Mm. 

Ratio 

Length 

Carapace: 

.... 1.73 

211 

1.82 

212 

Length 

.... 0.82 

100 

0.86 

100 

Width 

Tibia-patella: 

.... 0.64 

78 

0.64 

74 

1 

.... 0.64 

78 

0.70 

81 

4..: 

.... 0.73 

89 

0.82 

95 


EXPLANATION OF PLATE II 

14, 16. Ceratinelia brunnea Emerton. Patella and tibia of & palpus, two 
views. 16. Ceratinelia buna, n. sp. Epigynum. 17, 18. Ceratinelia buna n. sp. 
Patella and tibia of palpus, two views. 19, 20. Ceratinelia ^versa n. sp. Patella 
and tibia of palpus, two views, 21. Ceratinelia omatida alaskana n. sp. Patella 
and tibia of cf palpus, two views, 22, 23. Ceratinelia placida Banks. Patella and 
tibia of cT palpus, two views. 24. CeraUnella tigana n. sp. Epigynum. 25, 26. 
Ceratinelia Hmpibius n. sp. Patella and tibia of cf palpus, two views. 27, 28. Cera- 
tinops uintana n. sp. Epigynum, ventral and caudal views. 29. Ceratinopsis 
gosihia u. sp. Cephalothorax, dorsal view. 
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Ty‘pe locality . — Utah; South Fork of Raft River, 8 miles south of 
L 3 nm, Sept. 6, 1932, cf holotype, $ allotype, d’d' 9 $ paratypes 
(ChambarUn and Ivie) ; Dove Cre^ and Clear Credc, 1933, o’ d* 9 9 
(Chamberlin and Ivie). 

Other records . — Alaska; Homer, July 20-25, 1945, 9, J. C. 
Chamberlin. California; Eureka, July 13, 1937, 4 c?', 3 9, R. V. 
Chamberlin; Weed, Sept. 7, 1935, cf, 49, Chamberlin and Ivie; Mt. 
Lassen Park, Sept. 7, 1935, cfc?* 9 9, Chamberlin and Ivie; E. side 
Mammoth Lake, Aug. 9, 1931, 9 , W. Ivie. Idaho ; Lost Lake, Aug. 20, 

1936, c?*, 2 9 , W. Ivie; Lake Forks, July 4, 1943, 3 9 , W. Ivie. Nevada; 
Ruby Valley, Sept., 1937, 3 9 , R. V. Chamberlin. Oregon: Hillsboro, 

1937, 9 , J. C. Chamberlin; Three Rocks, near Otis, May 31, 1942, 9 , 
J. C. Chamberlin; Newport to Waldport, April 25, 1937, d', J. C. 
Chamberlin; Hauser, May 26, 1937, 2 cf , 9 9 , J. C. ChamberKn. 

This species is very close to C. clypieUits Chamberlin, but is dis^ 
dinguishable mainly by the more slender extension from the tail-piece 
of the embolic division. 


Subgenus Catosus, new 

Orthotype: Catabrithorax oxy^aederotipus (Crosby). 

In the male this subgenus is distinguished by the branched tail-piece 
of the embolus of the pdpus. 

Catabiithoraz (Catosus) oEypaederotipus (Crosby) 

Oedothorax oxypaederoUpus Crosby, 1905, Proc. Acad. Nat. Sci. PWla., 336; *28.9, 16. 
Oedothorax oxypaederoUpus Petrunkevitch, 1911, Cat. Spid. Amer., 264. 

Tmeticus aestivalis Emerton, 1911, Trans. Conn. Acad. Sci., 16: 394; *3: 1-lc. ' 
Tmeiicus aestibalis = Oedothorax oxypaederoUpus Barrows, 1924, Ohio Joum. Sci., 
24: 312. 

Caiabritkorax oxypaederoUpus Crosby & Bishop, 1928, N. Y. State Mus. Bull., 
no. 278: 66; *91-93. 

Records. — ^Massachusetts: Holden, June, cf 9, (Emerton, 1911, 
cotypes of Tmeticus aestivalis Emerton); Mt. Toby, June, cf 9 , (Emer- 
ton, 1911; cotypes of T. aestivalis). New York: Old Forge, Oct. 24, 
1922, 9 , C. R. Crosby (Cr. & Bishop, 1928) ; Meredith, May 19, 1923, 

5 cf 9 , (Crosby & Bishop, 1928); Slide Mt., May 8, 1921, 2 cf , 5 9 , 
(Crosby & Bishop, 1928); Para^se, Orange Co., May 26, 1920, 9, 
(Crosby & Bishop, 1928) ; Oakland Valley, May 26, 1920, cf , 9 (Crosby 

6 Bidiop, 1928); Belden HiU, Broome Co., May 19, 1923, cf cf, 9 9’ 
(Crosby & Bishop, 1928); Ithaca, Februaxy-July, cf cf , 9 9, (Crosby, 
1905 types), various dates (Crosby & Bi^op, 1928); “Cuyahoga,” 
Yakes Co., June 24, 1923, 14 9 . (Crosby & Bishop, 1928); Letchworth 
Park, Wyoming Co., July 9, 1922, cf, 2 9, (Crosby & Bishop, 1928); 


EXPLANATION OF PLATE III 

30. Ceratinopsis gosibia n. sp. !l^ig 3 fnum. 31. Ceratinopsis gosibia n. sp. 
Patella and tibia of d palpus. 32. Ceratinopsis gosibia n. Embolus of d 
palpus, ventral view. fe. Ceratinopsis watsinga n. sp. Epig3mum. Cera- 
tinopsis interventa n. sp. EpigTOum. 35. Ceratinopsis secuta n. sp. Epigynum. 
36. Ceratinopsis eutypa n. sp. Epig;^um. 37. Ceratinopsis (?) oregonicola n. gj. 
Epigynum. 38, Ceratinopsis crosbyi n. sp. Epigynum. 39. Ceratinopsis palo- 
mara n. sp. Epigynum, ventral view. 40. Ceratinopsis palomara n. sp. Epigynum, 
caudal view. 
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Little VaHey, etc., 1925, 3 ?, (Crosby & Bishop, 1928); Penn Yan, 
May 30, 1923, 14 d’, (Crosby & Bishop, 1928), etc. Ohio: Rockbridge, 
May 4, 1918, cf , W. M. Barrows (Barrows, 1924); Flint, April 28, 1918, 
cf, W. M. Barrows (Barrows, 1924). Pennsylvanu: President, 
July 3, 1922, $, Palmer (Crosby & Bishop, 1928); Potters Mills, 
October 31, 1924, 9 , (Crosby and Bishop, 1928). 

Subgenus Stenosus new 
Orthotype: Stenosus plumosus (Emerton). 

In this subgenus the tail-piece of the ambolus of the male palpus is 
simple and hairy or plumose instead of bearing spines or scales as in 
perplexus, etc. 

Catabiifhoraz (St^osos) plumosus (Emerton) 

Figs. 6, 7 

Tmelicus plumosus Emerton, 1882, Trans. Conn. Acad. Sci., 6: 53; *13: 3. 

Tmeticus ohscurus Banks, 1892, Proc. Acad. Nat. Sci. Phila.. 38; *4: 14, 14a. 
Tmelicus humilis Banks, 1892, Ibid. 38; *4: 18. 

Gongylidium plumosus Simon, 1884, Aracbnides de France, 3: 500. 

Oedothorax plumosus Crosby, 1905, Proc. Acad. Sci., Phila., 312. 

Oedothorax plumosus Petrunkevitch, 1911, Cat. Spid. Amer., 265. 

Oedothorax humilis Petrunkevitch, 1911, Ibid., 262. 

Oedothorax ohscurus Petrunkevitch, 1911, Ibid., 264. 

Tmeticus {Gonglydium) plumosus Banks, 1916, Proc. Acad. Sci. Phila., 74. 
Gongylidium plumosus Emerton, 1920, Trans. Royal Can. Inst., 12: 316. 

Gongylidium plumosus Emerton, 1924. 

Tmelicus plumosus Barrows, 1924. 

Catabrithorax plumosus Crosby & Bishop, 1928, N. Y. State Mus. Bull., no. 278; 70; 
*97-101 (not 100). 

Oedothorax plumosus Kurata, 1937, Canadian Field-Nat., 51: 114. 

Type localities . — Canada: Montreal. Massachusetts: Beverly. 
New Hampshire: Mt. Wadiington. 

Other records. — Connecticut: Mantic, May 15, 1921, cf, J. H. 
Emerton, (Crosby & Bidiop, 1928); Norwalk, July 2, 1933, 9 , Wilton 
Ivie. Idaho: Mesa, July 2, 1943, 9, W. Ivie. Illinois: Willow 
Springs, July 1, 1941, 9 Henry Dybeis; Salts, Aug. 26, 1926, cf , Smith, 
(Crosby & Bishop, 1928). Massachusetts: Beverly, 9 9 , (Emerton, 
1882, cotypes); Winthrop Beach, Nov. 12, 1922, 3 d’, 9, (Crosby & 
Bishop, 1928); Cambridge, Nov. 17, 1922, o’, (Crosby & Bishop, 1928); 
Duxbury, June 4, 1921, cf, E. B. Bryant, (Crosby & Bidiop, 1928). 
Minnesota: Waskish, June 15, 1945, 2 9 ; 8 mi. S.E. Warren, June 12, 
1945, cf cf, 9 9 , W. Ivie. Nebraska: 10 mi. W. Grand Island, June 6, 
1933, cT, W. Ivie. New Hampshire: Mt. Washington, cf cf , (Emerton, 
1882, paratypes); Mt. Washington, Sept., 1907, cd, E. B. Bryant, 
(Crosby & Bidiop, 1928); Franconia, cf, Nathan Banks, (Crosby & 
Bishop, 1928); Hollis, Aug. (M), 2 cf, 9 , Wm. Fox, Aug. 4, 1911, E. B. 
Bryant, (Crosby & Bishop, 1928). New York: Kingston, March 12, 
1919, c? c? , 9 9 , C. R. Crosby, (Crosby & Bishop, 1928, Ms.) ; Constabe- 
viUe, Aug. 19, 1927, cT, P. Needham, (Crosby & Bishop, 1928); Inlet 
Marsh, Nov., 1888 or 1889, cf, N. Banks, (Banks, 1892, holotype of 
Tmeticus humilis Banks) ; Six Mile Cr., 1888^1889, c? , N. Banks, (Baiiks, 
1892, holotype of Tmeticus ohscurus Banks); Itlaca, March, 1910, 
March 17, 1912, July 17, 1920, 3 cf, C. R. Crosby, (Crosby & Bishop, 
1928). Nova Scotia; Barrington, Summer, 1923, E. B. Bryant. (Em., 
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1924). Ohio: Coltunbus, May 2, 1918, cf , W. M. Barrows, (Barrows, 
1924). Ontario: Mer Bleue, 10 mi. E. Ottawa, Jtine 2-3, 1931, T. B. 
Kurata (Kurata, 1937); Algonqtim Park, Jtme-Jtdy, 1945, cT, 2 cf, 
T. B. Ktirata; Port Cre^t, Jtine 23, 1945, 9 , Stanley Harrod. Oregon : 
2 mi. No. Ashland, Sept. 9, 1935, c?, Chamberlin & Ivie. Quebec: 
Montreal, cTcf, (Emerton, 1882, cot 3 q)es); Lake Megantic, (Emerton, 
1920). Utah: Moab, June 19, 1934, c?, 3 9 , W. Ivie & H. A. Ras- 
mussen; Price, June 16, 1940, 4 9 ; Pish Lake, Aug., 1934, c?. Wyom- 
ing: 20 Mi. So. Jackson, June 24, 1938, c? cf 9 9 - 

Genus Ceraticelus Simon, 1884 

Arachnides de France, 5: 595. 

Generotype: Ceraticelus fissiceps (Cambridge). 

Ceraticelus agathus, new species 
Fig. 157 

Female, — Color: Carapace light brown, with eye area black, and with 
a diffused dusky median line extending back to the median furrow. 
Chelicerae and endites orange. Sternum and labium yellowish shaded 
with dusky. Legs and palpi light yellowish brown, with the hind tibia 
a little darker than the rest. Abdomen light yellowish gray, with 
sclerites bright orange brown. Spinnerets light brown, surrounded with 
a light dusl^ shading. 

Structure: Carapace essentially normal, median groove obscure. 
Clypeus nearly vertical; about 2.5 diam. of a. s. eye in height. Eyes 
moderately large; the a. m. eyes much smaller than the others. Eye 
area occupying nearly the full width of the head. Anterior eye row 
slightly procurved; a. m. eyes 0.9 diameter apart, 1.0 diameter from 
side eyes. Posterior row faintly recurved; p. m. eyes 0.7 diameter 
apart, same distance from the slightly smaller side eyes. Median 
ocular quadrangle about as wide as long, wider behind than in front. 
Chelicerae normal. Sternum large ; broad hind tip separating hind coxae 
by a length. Legs and palpi normal. Abdomen rounded; with an 
oval dorsal sclerite which is half the width and two-thirds the len^h 
of the abdomen; with a lunate sclerite below and largely surrotmchag 
the spinnerets; with a sclerite surrotmding the petiole and extending 
back to include the epigynum, and with lateral epigastric sclerites, 
separated from the last by a narrow line. 


Measurements: 






9 Holot2Q)e 
Mm, Ratio 

Length 

Carapace: 

Length 

Width 

Tibia-patella: 


1.30 

0.55 

0.44 

0.40 

236 

100 

80 

73 

1 


4 


0.44 

80 


Ceraticelus subniger, new species 
Figs. 44, 45 

Color: Carapace slightly dusky over a background of light brown, 
with a network of black lines in front of the median stria with three lines 



492 Annals Entomological Society of America [Vol. XLI, 

running forward on the head. Chelicerae and endites yellow. Labium 
yellow with a black cross mark. Sternum dtisky or nearly black. The 
legs light yellow, with the coxae having a black line across distal end 
and some a longitudinal ventral line. Abdomen bla^sh throughout 
excepting the area immediately surrounding the epig 3 nium and the 
corresponding part of the male. 

Structure: The cephalothorax normal, the head in the male moder- 
ately roundly elevated behind the eye area. Cl 3 rpeus about four times 
the diameter of an a. s. eye. Posterior row of eyes procurved, the 
median eyes considerably farther from the side eyes than from each 
other. Anterior row of eyes slightly procurved; the median eyes small 
about their radius apart but widely separated from the laterals. Quad- 
rangle of median eyes decidedly wider behind than in front. Fang 
groove of chelicera with five teeth on anterior margin and one on 
posterior. 

The epigynum is of the same general t 3 ^e as that of formosus ^ 
shown in fig. 44. The apophysis of the in^e palpus is as shown in 
fig. 45. 

Type locality. — ^Utah : 10 miles W. of Salt Lake City; cf holotype and 
9 allotype taken Oct. 14, 1939. 

Superficially distinguishable from formosus in the black color of the 
dorsal abdominal sclerite of the male. 

Ceraticelus formosus pistus, new species 
Fig. 46 

Close in coloration and general structure to formosus but presenting 
minor but apparently distinct differences, especially in the epig 3 nium 
and the male palpus. In the epigynum the median area flares out 
more strongly caudad, with other features as shown in fig. 46. The 
tibia! apophysis of the male palpus as in formosus but distally less 
abrutply curved. 

Type locality.— Wyoming: 4 mi. N. of “Old Faithful,*’ Yellowstone 
Park; c? holotype and 9 allotype taken June 17, 1938. 

Ceraticelus laetabilis pisga, new subspecies 
Fig. 47 

Examination of a considerable number of specimens from Mt. 
Pisgah, North Carolina, shows certain obvious differences, especially 
in the epigynum, to be apparently constant. The characteristic form 
of the ^igynum is as shown in fig. 44. See also Crosby & Bishop, 
Studies in New York Spiders, 1925, plate 5, fig. 51. 


EXPLANATION OF PLATE IV 

41. Spiremholus ordnoides n. sp. 42. Disembolus zygethus n. sp. 43. Dis- 
embolus zygethus n. sp. 44. Ceraticelus subniger n. sp. Epig 3 mum. 45. Ceraticelus 
svbniger n. sp. Patella and tibia of cf palpus, dorsomesal view. 46. Ceraticelus 
formosus pistus n. subsp. Epigyntun. 47. Ceraticelus laetabilis pisga n. subsp. 
Epigynum. 48. Coloncus siou n. sp. Epigynum, ventral view. 49. Coloncus 
siou n. gp, Epigynum, caudal view. 50. Coloncus ocala n. sp. Epigynum, 
ventral view. 
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All the typical specimens are lighter in color than most specimens of 
laieobilis, although this feature is subject to much variation. 

Type locality , — North Carolina: Mt. Pisgah, other data lacking; 
c? cf and 9 9 . 


Ceraticelus tuganus, new species 
Figs 12, 13 

Male, female. — Color: Carapace dark brown, marked with dusky 
Chelicerae and endites brown, with lighter tips. Sternum and labium 
dark dusky brown. Legs and palpi brownish yellow, shaded at the 
jomts; male palpus with tibia and tarsus dark brown Abdomen nearly 
black on the soft parts, with sclerites reddish brown shaded with dusky 
Spinnerets dusky brown. Epig 3 nium mostly dark dusky brown. 

Structure: Size medium. Male carapace broadly avoid, wide 
behind, narrow in front; clypeus slightly protruding; head slightly 
humped back of the eyes. Height of cl 3 rpeus about 5 diameters of an 
a. s. eye Eye area occupies 0.7 to 0 8 width of head; eyes small 
Posterior eye row slightly procurved; p m. eye about 1.6 diameters 
apart, 2.0 diameters from side eye. Anterior row faintly procurved 
A. m eyes 0.8 diameter apart, 1.6 diameters from side eye. Median 
ocular quadrangle about as wide as long, a little wider behind 
Chelicerae vertical; fang groove with four teeth in front, three small 
teeth behind; stridulating file apparently absent Sternum as wide as 
long; intercoxal angles distinct, truncate behind, hind coxae separated 
by a little more than a diameter Abdomen somewhat elongate; dorsal 
sclerite rugose, with four large muscle impressions, equal to width at 
anterior end, covering anterior end and extending back for three-fourths 
of length. Epigastric plates distinct, area between sclerotized; a thin 
sclerite in front of spinnerets below. Palpus not significantly different 
from that of rugosus. 

Female , — Carapace essentially normal; head larger than in male, 
slightly humped back of eyes. Clypeus slightly protruding; height 
3.0 to 3 5 diameters of a. s eye. Eye area occupies 0.7 width of head 
Posterior eye ro'w procurved; p. m eyes about 1 0 diameter apart, 
1.2 diameters from side eye. Anterior row faintly procun^ed; a. m. 
eye about 0 5 diameter apart, 1 2 diameters from side eye. Median 
ocular quadrangle about as long as wide, wider bdiind. Chelicerae 
vertical without stridulating file (pick absent from palpus) ; fang groove 
with four large teeth in front, one or two small teeth behind Endites, 
labium and sternum normal; hind coxae separated by slightly more 
than a diameter. Palpi slender, small. Legs normal. Abdomen 
large, broadly oval, somewhat depressed; with rugose sclerite in front, 


EXPLANATION OF PLATE V 

51. Coloncus amervcanus (Chamberlin and I vie). Epigynum, 52. Coloncus 
new species. S3 Cornicularia selma new species. Epigynum. 54 Cocklem- 
bolus provOj new species. Epigynum. 56. Eularta selma new species. 
Epigynum, ventral view.56. Eularta selma new species Epigynum, caudal view. 
57, Eularta quaestto new snecies. Epigynum, ventral view. 58. Eularta quaestio 
new species. Epigynum, dorsal view 59. Eularta kaiba new species Epigynum, 
\entral view 60 Eularta kaiba new species Epigynum, caudal \iew 
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'four diitinous dots on top, and a small thin sclerite in front of the 
spiimerets. Epigynum sm^; coi^ists of a depression which is wider 
behind than in front, quadrangular; contains a large transverse piece, 
concave across front; this is closely joined to a transverse, kidney-shaped 
middle lobe, which is distinctly separated from the anterior rim. 

Measurements: 

& 9 

Mm. Ratio Mm. Ratio 


Length 1.80 220 2.06 229 

Carapace: 

Length 0.82 100 0.90 100 

Width 0.70 85 0.75 83 

Tibia-patella: 

1 0.66 80 0.72 80 

4 0.72 88 0.81 90 


Type locality , — ^Utah: 10 mi. W. of Salt Lake City, October 14, 1939, 
cf 9 , same, May, 1938. 

The male of this species is similar to rugosus but is darker in color 
with the dorsal sclerite more roughened and the embolus thicker at base. 

^ The female more resembles formosus; but is darker in color and the 
epig 3 mum is proportionately wider in front. 

Genus Ceratiiiella Emerton, 1882 
Trans. Conn. Acad. Sci., 6: 32. 

Generotype: Ceratinella breve (Wider). 

Ceratinella buna, new species 
Figs. 16-18 

Male, female. — Color: Carapace dark brown; eyes on black spots. 
Chelicerae and endites light brown, lighter at distal end. Sternum 
and labium dusky brown, darker on the border. Legs and palpi light 
brownidi orange, tibia and tarsus of male palpus darker brown. 
Abdomen with dorsal sclerite reddish brown, shaded around the border 
to a dark dusky at the edge, and with four dark spots near the center; 
sides and venter dark grey; ventral sclerites reddish brown. Spinnerets 
light brown. Epigynum reddish brown to dusky. 

Structure: Size medium to small; t 3 rpical for the genus. 

Male . — Carapace short and wide, rounded; head Siort, not elevated. 
Clypeus slightly inclined; height about 2.0 diameters of a. s. eye. Eye 
area occupies more than 0.7 width of head; eyes small, a. m. eye a little 
s m aller than the others. Posterior eye row slightly procurved; p. m. 
eyes about 1.1 diameters apart, same distance from side eye. interior 
row straight; a. m. eyes about 0.6 diameter apart, about 0.8 diameter 


EXPLANATION OF PLATE VI 

61. Grcmmonota salicola new wcies. Epigynmn. 62. Gnatkantes fusca 
Chamberlin and Ivie.^ Epigynum. to. Hilaria garrina new ^cies. Cephalo- 
thorax of cT, lateral view. 64. Hilaria garrina new species. Epigynum, ventral 
view. 65. Hilaria garrina new species, Epigynum, ventaral view. 67. Hilaria 
garrina new species. Male palpus, two views. 68. Hilaria garrina new species. 
Patella and tibia of cT palpus. 69. Montilaira relicta new species- Epigynum, 
ventral view. 70. Monitlaira relicta new species. Epigynum, caudal view. 
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from side eye. Median ocular quadrangle about as wide as long, wider 
behind. Palpus similar to that of hrunnea and placida, with difference 
in the spur on the tibia;, palpal organs similar. The spur on the tibia 
has a slight double curve when seen from dorsal view, that of placida 
is straight. 

Male, female . — Chelicerae small, vertical; fang with usu^ double 
curve. Sternum large; separates hind coxae by about 1.5 diamet^. 
Abdomen moderately large ; entire dorsum of both sexe, except posterior 
tip, covered with a moderately convex sclerite. A large sd^te in front 
of ^innerets below; another sclerite at each end of genital furrow, 
whiA is fused with the ep^astric plates. 

Female.— Cax&pajce not quite as wide as in the male; head slightly 
humped back of the eyes. Eyes similar to those of male. Epigymun 
as in brunnea, etc. 

Measurements: 

d 9 

Mm. Ratio Mm. Ratio 


Length 1.45 223 1.65 220 

Carapace: 

Length 0.65 100 0.75 100 

Width 0.62 95 0.65 87 

Tibia'patella: 


4 0.60 92 0.65 87 


Type locality . — Iowa: 1935, Floyd Andre, 2 cf 9 . 

Other records . — Iowa: Benton Co., 1935, P. Andre, 9 ; Davis Co., 
1935, P. Andre, 9 ; Union Co., 1935, P. Andre, 9 . (Dorsal sclerite a 
little smaller than usual.) 

Ceratinella diversa, new species 
Figs. 19, 20 

Male, female. — Color: Carapace dark brown, more or less marked 
with dusky. Chelicerae and endites light brown, marked with dusky. 
Sternum and labium dark du^ brown. Legs and palpi orange brown, 
more or less shaded at the joints; male palpus brown. Abdomen with 
dorsal sclerite reddidi brown, shaded with dudsy around the border, 
with or without fotir dark dots near center; sides and venter dark 
purplish gray; ventral sclerites light reddish brown. Epigynum light 
reddish brown to dusky brown. Spinnerets light brown. 

Structure: Size medium to small. 

Male . — Carapace broadly ovoid. Clypeus vertical; height about 
2.5 diameters of a.* s. eye. Eye area occupies about 0.7 width of head; 
a. m. eyes decidedly smaller than the others. P. m. eye about 1.1 
diameters apart, 1.0 dianjeter from side eye. Anterior row straight; 
a. m. eye 0.5 diameter apart, 0.8 diameter from side eye. Median 
ocular quadrangle a little longer than wide, wider behind. Chelicerae, 
sternum and abdomen typical. Palpus typical, with tibia! spur moder- 
ately long, straighter than in placida. 

Female . — Carapace moderately broad; head moderately wide, head 
slightly convex back of eyes. Clypeus vertical; height 2.5 diameters 
of a. s. eye. Eye area occupies about 0.7 width of head, a. m. eye 
smaller than the others. Posterior ^e row slightly procurved; p. m. 
eye about 1.8 diameters apart, 1.2 diameters from side eye. Anterior 
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row straight; a. m. eye about 0.6 diameter apart, 0.7 diameter from 
side eye. Median ocular quadrangle slightly longer than wide; wider 
behind. Dorsal sclerite of abdomen large and flat, nearly round, covers 
most of dorsal surface. Epigynum similar to that of hrunnea, etc. 

Type locality. — ^Miitoesota: 8 mi. S. E. Warren, June 12, 1945, 

&2 9 . 


Ceratinella brunnea Emerton 
Figs. 14, 15 

Ceratinella brunnea Emerton, 1882, Trans. Conn. Acad. Sci., 6: 36; *8: 3. 

Male, female. — Color: Carapace dark brown; eyes on black spots. 
Chelicerae and endites light brown, with pale tips. Sternum and 
labium dudcy brown. Legs and palpi bright yellow, cHstal part of male 
palpus darker, brown. Ad)domen with dorsal sclerite bright reddish 
brown at the center, broadly dusky around the margins, with four dark 
dots near the center (two of these may be indistinct at times); sides 
dark gray; venter usually a little lighter gray, separated from the side 
area by a row of pale dots; ventral sclerites light reddish brown. Spin- 
nerets pale brown. Epigynum light reddish brown to dusky brown. 

Structure: Size medium to small. Carapace short, broad, and 
rounded in the male, more nearly normal in the femiale. Clypeus 
vertical; height about 2.5 diameters of a. s. eye. Eye area occupies 
about 0.7 width of head; a. m. eye decidedly smaller than the others, 
somewhat conical. Posterior eye row vety slightly procurved; p. m. 
eye about 1.0 diameter apart, about 1.0 dimeter from side eye (some- 
times 0.9 diameter apart). Anterior row straight; a. m. eye 0.3 diameter 
apart, 0.8 diameter from side eye. Median ocular quadrangle about as 
long as wide, wider behind. 

Chelicerae vertical; fang with distinct double curve; fang groove 
without teeth on the margins. Sternum large four broad; truncate 
posterior end separates hind coxae by about 1.5 diameters. Abdomen 
of male with large dorsal sclerite covering almost entire dorsal surface, 
extending downward on the sides anteriorly. Epigastric sclerites 
broadly joined together across the middle, contains a distinct oval 
opening; with a large lunate sclerite in front of spinnerets. Abdomen of 
female with dorsal sclerite covering about three-fourths of each dimen- 
sion and more flat than in the male; sclerite in front of spiimerets 
similar to male. Epigynum not significantly different from that of 
C. buna. Palpus t3rpical; the spur on the tibia of medium length. 

Measurements: 

cf 9 

Mm. Ratio i/w. Ratio 


Length 1,45 223 1.55 235 

Carapace: 

Length 0.65 100 0.66 100 

Width 0.60 92 0.57 86 

Tibia-patella: 


4 0.56 76 0.60 91 


Type locality. — ^New England: Mt. Washington; cotypes from 
Salem, Saugus and New Haven. 

Other records. — ^New York: Enfield Glen, cf 9 - Quebec : Montreal, 
October 16, 1923, 2 9 , Crosby and Bishop. North Dakota: Grand 
Forks, Sept., 1936, cf , Joe Davis. 
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Ceratinella hemetha, new species 

Ceratinella placida Crosby & Bishop, 1925 (in part), Bull. N. Y. State Museum, 
no. 264: 9*. 

Ceratinella brunnea Chamberlin & Ivie, 1944, Bull. Univ. Utah, Biol. Ser., 8: 63. 

Female, — Color: Carapace dark brown; eyes joined with black. 
Chelicerae and endites brighter, with pale tips. Sternum and labium 
dudsy brown. Legs and palpi bright orange yellow. Abdomen with 
soft parts dark gray; dor^ sclerite moderately dark reddish broTO; 
ventral sclerites reddish brown; epig 3 mum shaded with dusky. Spin- 
nerets light brown. 

Structure: Size medium to small. Carapace essentially typical, 
with head narrower than usual. Cl 3 npetis vertical; height about 1.6 
diameters of a. s. eye. Eye area occupies nearly the full width of the 
head; a. m. eye large, about as large as the others. Posterior eye row 
faintly procurved; p. m. eyes about 0.9 diameter apart, 0.6 dmmeter 
from side eyes. Anterior row straight; a. m. eye about 0.3 diameter 
apart, 0.2 diameter from side eye. Median ocular quadrangle about 
as long as wide, a little wider belmd. Chelicerae slightly inclmed; fang 
with usual double curve. Sternum and legs typical. Dorsal shield 
of abdomen large, covering nearly entire dorsal surface; ventral sclerites 
typical; abdomen covered with unusually long hair. Epigynum not 
significantly different from that of brunnea. 


Measurements: 


Mm. 

9 

Ratio 

Length 

1.50 

227 

Carapace: 

Length 

0.66 

100 

Width 

0.57 

86 

Tibia-patella: 

1 

0.50 

75 

4 

0.58 

88 


Type locality, — Georgia: 4 mi.*N. E. Sylvania, April 9, 1943, 9 . 

Other records, — ^Florida: Gainesville, February 10, 1942, 9 ; W. side 
L. Newman, February 14, 1942. 

This species closely resembles holocerea in color, size, and general 
structure. It differs chiefly in having the head narrower, the eyes 
larger, with the a. m. eye about as large as the others; the abdomen is 
covert with much longer hairs. 

This is evidently the species which Crosby and Bishop (1925) 
redescribed as placida, 

Ceratinella holocerea, new species 

Female. — Color: Carapace brown, with faint radial streaks; eyes 
ringed with black, but interocular area not black. Chelicerae light 
reddish brown. Endites orange brown with pale tips. Sternum and 
labium dusky brown. Legs and palpi uniform yellowish. Abdomen 
dark gray on the soft parts; dorsd sclmte reddish brown, with four 
dudcy dots and with margins dusky; ventral sclerites light reddMi 
brown. Spinnerets light brownish. 

Structure: Carapace normal for the genus; median groove absent; 
height of clypeus about 1.6 diameters of an a. s. eye. Anterior median 
eyes much smaller than the others. Anterior eye row faintly procurved ; 
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a. m. eyes about 0.5 diameter apart, about 0.7 diameter from side eyes. 
Posterior row slightly procurved; p. m. eyes about 1.0 diameter apart, 
0.9 diameter from side eyes. Chelicerae normal; fang with usual 
double Curve. Sternum large and wide; hind coxae separated by about 
a length. Abdomen flattened; entire dorsum covered by a large, flat 
sclerite; a broad sclerite in front of the spinnerets. Epigynum not 
noticeably different from that of brunjiea. 

Measurements: 

9 Holotype 
Mm. Ratio 

Length 1.5o 235 

Carapace: 

Length 0.66 100 

Width 0.60 91 

Tibia-patella: 

1 0.53 80 

4 0.62 94 

Type Florida: Cocoa, Feb. 23, 1925, W. M. Barrows 

collector, 9 holotype. In University of Utah collection. 

Differs from hrunnea mainly in the larger dorsal sclerite on the 
abdomen, which is more flat than in brunnea. 

Ceratinella kenaba, new species 

Female. — Color: Carapace brown. Chelicerae brown, lighter distally 
and mesally. Endites brown, with whitish tips. Sternum and labium 
dusky over yellowish brown. Legs and palpi light brown, with joints 
lighter. Abdomen with soft parts dark gray, sclerites orange brown. 
Spinnerets light brown. 

Structure: Similar to brunnea, except the head is larger and more 
pronounced. Clypeus vertical; height about 2.0 diameters of a. s. 
eye. Eye area occupies 0.8 width of head; a. m. eye smaller than the 
others. Posterior eye row faintly procurved; p. m. eye about 0.9 
diameter apart, 0.7 diameter from side eye. Anterior row straight; 
a. m. eye a little less than 0.3 diameter apart, 0.6 diameter from side 
eyes. Median ocular quadrangle slightly longer than wide. Epigynum 
not significantly different from that of brunnea. 


Measurements: 


Mm. 

9 

Ratio 

Length 

1.78 

254 

Carapace: 

Length 

0.70 

100 

Width 

0.61 

87 

Tibia-patella: 

1 

0.56 

80 

4 

0.67 

96 


Type locality. — ^Florida: Hastings, 9. 


Ceratinella omatula alaskana, new variety 
Fig. 21 

Ceratinella ornatula, Chamberlin and Ivie, 1947, Bull. XJniv. Utah, Biol, ser., 10 
(3): 31. 

Female. — Color: Carapace dusky brown; eye area blackish. Cheli- 
cerae and endites light brownish, lighter at the tips. Sternum and 
labium dark dusky brown. Legs and palpi orange. Abdomen with 
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dorsal sclerite dark dusky brown; sides and venter dark gray, dotted 
with light gray ; ventral sclerites reddish brown. Spinnerets light brown. 
Epig 3 mtmi reddish brown and dusky. 

Structure: Size medium; body obese and slightly depressed. 
Carapace essentially normal; rather broad, head slightly elevated. 
Clypeias very slightly protruding; height about 2.5 diameters of a. s. 
eye. Eye area occupies about 0.8 width of head; a. m. eye a little 
smaller than the others. Posterior eye row slightly procurved; p. m. 
eye about 1.1 diameter apart, 1.0 diameter from side eye. Anterior 
row slightly procurved; a. m. eye about 0.6 diameter apart, a 1.4 
diameters from side eye. Median ocular quadrangle slightly longer 
than wide, wider behind. 

Chelicerae small, reclined; fang normal, without the usual double 
curve. Sternum large, broad, as wide as long, truncate behind; 
separates hind coxae by 1.5 diameters. Legs moderately small. 
Abdomen large, rounded, somewhat depressed dorso-ventrally; with 
a large dorsal sclerite, which is nearly round, and which covers the 
entire dorsal surface except for a narrow margin all around; with a 
small sclerite at each end of the genital furrow which joins the epig 3 mum 
plates. Epigynum somewhat elevated anteriorly; with a small cup-like 
depression on anterior edge; posterior structures t 3 ^ical. 


Measurements: 

$ 

Mm, 

Ratio 

Length 

Carapace: 

1.90 

253 

Length 

0.75 

100 

Width 

Tibia-patella: 

0.71 

95 

1 

0.70 

93 

4 

0.80 

107 

Type locality , — Alaska; Palmer, 
Chamberlin, 

October 16, 1943, 

9, J. C. 


Ceratinella placida Banks 
Figs. 22, 23 

Ceratinella placida Banks, 1892, Proc. Phil. Acad. Sci., p. 32; *2: 64. 

Male, female, — Color: Carapace dark brown. Chelicerae light 
brown. Endites light brown, with whitish tips. Sternum and labium 
dusky brown. Legs and palpi light yellowish brown; tibia and tarsus 
of male palpus brown. Abdomen with soft parts dark gray; sclerites 
dark reddish brown; dorsal sclerite shaded with dusky on borders. 
Spinnerets light brown. 


EXPLANATION OF PLATE VII 

71. Lophomma Columbia new species. Cephalothorax, dorsal view. 72. 
Lophomma Columbia new species. Cephalothorax, lateral view. 73. Lophomma 
Columbia new species. Epigynum, ventral a^ct. 74. Lophomma Columbia new 
species. Epigynum, caudal aspect, lb, Lophomma Columbia new ^cies. d* 
X>alpus. 76. Lophomma Columbia new species. Patella, tibia and bars of cymbium 
of palpus. 77. Oedothorax cascadeus new species. Epigynum, ventral aspect. 
78. Oedothorax cascadeus new species. Epig 3 nium, caudal aspect. 79. Scuistes 
tenna new species. Epigynum, ventral view. 80. Sciastes tenna new species. 
Epigynum, caudal view. 




Plate VII 



s 
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Structure: Size medium; moderately robust. Carapace typical; a 
little wider in male, otherwise similar in both s^es. Cl^peus vertical; 
height 2.5 diameters of a. s. eye in female, 3.0 diameters in male. Eye 
area occupies nearly 0.8 width of head; a. m. eye much smaller than the 
others, lens tends to be conical in dbiape. Posterior eye row very 
slightly procurved; p. m. eye about 1.1 diameters apart, 1.1 dimeters 
from side eyes. Anterior row straight; a. m. eye about 0.5 diameter 
apart, 0.9 diameter from side eye. M^ian ocular quadrangle a little 
longer than wide, wider behind. 

Chelicerae typical; fang with usual double curve. Sternum and legs 
typical. Abdomen with dorsal sclerite in both sexes; large, covering 
entire dorsum in male; smaller, covering one-half to two-thirds of the 
diameters of the abdomen in the female. Ventral sclerites typical. 
Epigynum not significantly different from that of brunnea. 

Male palpus similar to brunnea except that the spur on the tibia 
is long. 

Measurements: 

cf 9 

Mm. Ratio Mm. Ratio 


Length 1.60 235 1.80 240 

Carapace; 

Length 0.68 100 0.75 100 

Width 0.64 94 0.65 87 

Tibia-patella; 

1 0,62 91 0.61 81 

4 0.67 99 0.72 96 


Type locality. — ^New York: Ithaca. 

Other records— hJJkSKA: Homer, July 20-25, 1945, J. C. ChamberKn. 
Michigan: Albion, June 16, 1933, 9 , W. Ivie. Ontario: So. Tea Lake, 
Algonquin Park, July 3 and 10,, 1945, c? c? 9 9 , W. Ivie and T. B. 
Jurata, 

Ceratinella tigana, new species 
Fig. 24 . 

Certinella placida (in part), Chamberlin and Ivie, 1947, Bull, Univ. Utah, Biol. 
Ser., 10(3): 30. 

Female. — Color: Carapace dark brown. Chelicerae and endites 
brown, with lighter tips. Sternum and labium dusky brown. Legs and 
palpi orange brown. Abdomen with soft parts dark purplish gray; 
doi^ sclerite dark brown; ventral sclerites lighter brown, the one 
surrounding the ^innerets crossed radially with bands of du^ at the 
sides and above. 

Structure: Size medium to small. Structure essentially typical. 


EXPLANATION OF PLATE VIII 

82. Spirembolus vasingtonus new species. Epigynum. 83. Minyriolus pamfia 
new species. Cephalothorax, dorsal view. 84. Min^olus pampia new species. 
CephalothOrax, lateral view. 85. Minyriolus pampia new species, cf palpus, 
ventral view. 86. Minyriolus pampia new species, d* palpus, sublateraf view. 
87. Minyrudus pampia new species. Patella and tibia of cf palpus. 88. Minyriolus 
plenus new species. Cephalothorax, dorsal view. 89. Minyriolus plenus new 
^cies. Cephalothorax, lateral view, 90. Minyriolus plenus new ^>ecies. 
Epigynum. 91. irffuyrwte new species, cf palpus. 92. Minyriolus plenus 
new species. Patella and tibia of d* palpus. 
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Carapace wide m thoracic part Clypeus vertical, height about 2 8 
diameters of a s eye Eye area occupies about 0 8 width of head, 
a m eye smaller than the others, lens comcal Posterior eye row 
shghtly procurved, p m eye about 1 0 diameter apart, 0 9 diameter 
from side eye m type (1 6 diameters apart, 0 8 diameter from side eye 
m paratvpe) Antenor row shghtly procurved, a m eye about 0 6 
diameter apart, 0 7 diameter from side eye, (0 5 diameter apart, 0 9 
diameter from side eye m parat 3 rpe) Median ocular quadrangle a 
little wider than long, wider behind Chehcerae vertical, fang with 
usual double curve 

Legs and sternum normal Abdomen with large dorsal sclente, 
covermg about 0 70 of length and 0 75 of width, edge slightly irregular, 
spinnerets completely surrounded by a moderately wide sclente 
Epig 3 mum similar m shape to that of brunnea, except the middle lobe is 
not distmctly separated from antenor part 


Measuremenls 

r\ 


Mm 

Ratio 

Length 

1 76 

250 

Carapace 

Length 

0 70 

100 

Width 

0 66 

94 

Tibia patella 

1 

0 60 

86 

4 

0 66 

94 

Type locality —A laska 

Hames, August 23, 1945, 

9, 


Chamberhn, Matanuska, August-October, 1943, J C Chamberlm 
(paratype) 

This species differs from plactda mamly m smaller size, narrower 
head, spinnerets completely surrotmded with a sclente, m plactda the 
sclente extends only about half way around, epigynum different m 
structure of middle lobe 

In spite of the differences m eye distances of the two specimens, they 
undoubtedly belong to the same speaes 

Ceratinella tosiori new species 

Female — Color Carapace dark brown Chehcerae brown, hght 
brown distally Endites brown, with grayish white tips Sternum 
and labium dark dusky brown Legs and palpi hght brown, the coxae 
narrowly bordered with dusky at distal end Abdomen with sclentes 
dark reddish brown, the dorsal sclente shaded with dusky on the 
borders, rest of abdomen dark slate gray Spinnerets hght brown 
Epig 3 mum mostly reddish brown 


EXPLANATION OF PLATE IX 

^3 If ne^ species Cephalothorax, dorsal vie^ 94 Masoncus 
nogaJes new species CephaloUiorax and chehcerae, lateral \iew 95 Masoncus 
nogales new species Epigynum 96 Masoncus no gales new species cf palpus 
lateral "v lew 97 Masoncus nogales new species Patella and tibia of c?* palpus 
98 Masoncus nogales new species Meso\entral view 99 Masoncus anenus 
new species Cephalothorax, dorsal view 100 Masoncus anenus new species 
Epigynum 101 Masoncus anenus new species cT palpus, ventral view 
102 Masoncus anenus new species Patella and tibia of cf palpus dorsal view 
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Strticiure: Size meditim to small. Carapace typical. Clypeus 
vertical; height a full 2 diameters of a. s. eye. Eye area occupies 
nearly 0.8 width of head; a. m. eye smaller than the others. Posterior 
eye row slightly procurved; p. m. eye about 1.1 diameters apart, 1,0 or 
0.9 diameter from side eye. Anterior row faintly procurved; a. m. eye 
about 0.4 diameter apart, 0.7 diameter from side eye. Chelicerae, 
sternum, and legs tjrpical. Abdomen of usual shape; dorsal sclerite 
large, nearly flat, covers nearly 0.75 of length, more than 0.75 of width; 
sclerite in front of spinnerets extends forward more than uspl, extends 
about 0.4 distance from spinnerets to genital furrow. Epigynvm not 
significantly different from that of brunnea. 

Measurements: 


Length 

Carapace: 

Length — 

Width 

Tibia-patella: 

0.57 86 

Type locality, — ^Missouri: Columbia, July, 1905, 9 . 

This species is very close to brunnea, but can be readily distinguished 
by its darker color. The legs are light brown instead of bright golden 
yellow. The abdominal sclerites are dark reddish brown, instead of 
bright reddish brown. 

Genus Ceratinops Banks, 1905 

Amer. Naturalist, 39: 309. 

Generot 3 ^e: Ceraiinops annidipes (Bejoks). 

Ceratinops uintana, new species 
Figs. 27, 28 

Female. — Color: Carapace dark shiny brown. Chelicerae reddish 
brown. Endites reddish brown with pale tips. Sternum and labium 
dark dusky brown. Lejgs and palpi brownish yellow. Abdomen dark 
gray; sclerite around spinnerets reddish brown, crossed by radial bands 
of dusky. Spinnerets orange brown. Epigynum dusty brown. 

Structure: Size about that of a Ceratinella. General structure 
slightly flattened and broadened. Carapace ovoid; head narrow and 
slightly elevated. Height of clypeus about 3.0 diameters from a. s. eye. 
Eye area occupies three-fourths width of head at posterior lateral eyes. 
Posterior eye row strongly procurved; eyes about a diameter apart. 

Anterior eye row slightly procurved; a. m. eyes about 0.5 diameter 
apart, about 1.1 diameters from much larger side eyes. Median ocular 
quadrangle longer than wide, wider behind than in front. 

Chelicerae vertical; fang groove with four small teeth in front, 
four denticles behind. Sternum truncate behind, separating hind coxae 
by more than a diameter. L#egs moderately short; leg 4 decidedly 
longer than leg 1. Abdomen flattened and broadened; with a sclerite 


Mm. 

1.66 

0.67 

0.60 

0.50 


Ratio 


100 

90 


75 
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surrounding the spinnerets. Epigynucn small; two openings; posterior 
sclerite broad and short. 


Measurements: 

9 



Mm. 

Ratio 

Length 

Carapace: 

1 85 

247 

Length 

0.75 

100 

Width 

Tibia-patella: 

0.65 

87 

1 

0.65 

89 

4 

0.77 

103 


Type locality. — ^Utah: Mirror Lake, Uintah Mts., September 22, 
1932, 9 ; August 18, 1942. 

Other record. — ^Utah: Provo River at Cobble Rest, September 24, 
1932, 9. 


Genus Ceratinopsis Emerton, 1882 

Trans. Conn. Acad. Sci., 6: 36. 

Generot 3 rpe; Ceralinopsis interpres (Cambridge). 

Ceratinopsis eutypa, new species 
Fig. 36 

Female. — Color: Carapace light brown; eyes on black spots. 
Chelicerae and endites reddish brown, lighter at the distal ends. Sternum 
and labium dusky brown. Legs and palpi light yellowish brown. 
Abdomen black. Spinnerets and epigynum dusl^ brown. 

Structure: Size medium. Carapace essentially normal. Height of 
clypeus about 2.5 diameters of a. s. eye. Eyes slightly raised; a. m. 
eyes much smaller than the others; eye area occupies about 0.6 width 
of head. Posterior eye row straight; p. m. eye 1.9 diameters apart, 
0.9 diameter from side eyes. Anterior row straight; a. m. eyes 0.8 
diameter apart, 1.1 diameters from side eye. Median ocular quadrangle 
very shghtly longer than wide, wider behind than in front. 

Chelicerae vertical, moderately stout; front bears a number of 
setigerous granules, especially on the ectal comer; fang groove with 
five large teeth in front, four small teeth behind. Sternum normal; 
separates hind coxae by about a diameter. Epigynum, as seen from 
ventral view, consists of a small plate, straight across rear, somewhat 
narrowed anteriorly, with a large median point extending forward 
over the rim with an obtusely angular ridge far forward near the pedicel. 

Measurements: 

9 

* Mm. Ratio 

Length 2.10 200 

Carapace: 

Length 1.05 100 

Width 0.75 71 

Tibia-patella: 

1 1.00 95 

4 1.03 98 
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Type locality , — ^Washington: Rainier Park, August 9, 1929, 9, 
R. V. ChamberUn. 

Other records , — ^British Columbia: Parksville, Sept. 13, 1935, 9, 
W. Ivie; Sidney, V. I., Sept. 16, 1935, 9 , W. Rue. Oregon: Comstock, 
Sept. 9, 1935, 9 , R- V. Chamberlin. 

Ceratinopsis (?) oregoxiicola, new species 
Fig. 37 

Female, — Color: Carapace light yellowish brown, with radial streaks 
and sides of head a slightly darker brown, and with a large diffuse p^e 
spot on back of head; eyes on black spots. Chelicerae light yellowish 
brown. Endites orange with pale tips. Sternum light yellowish 
brown, labium lightly shaded with dusky. Legs and palpi pale brown, 
with joints a little lighter. Abdomen gray. Spinnerets pale yellowish. 
Epig 3 mum yellowish brown and light dusky. 

Structure: Size small. Carapace normal; top of head moderately 
convex; clypeus nearly vertical, very slightly protruding, height about 
1.8 diameters of a. s. eye. Eye area occupies about 0.6 width of head; 
a. m. eyes much smaller than the others. Posterior eye row faintly 
recurved; p. m. eye about 0.9 diameter apart, 0.8 diameter from side 
eyes. Anterior row straight; a. m. eye about 0.4 diameter apart, 0.6 
diameter from side eyes. Median ocular quadrangle barely wider 
than long, much wider behind than in front. 

Chelicerae slightly reclined; stridulating file weak; fang groove with 
five teeth in front, four teeth behind. Sternum moderately large, 
slightly convex; separates hind coxae by slightly more than a diameter. 
Legs moderately short. Abdomen normal. Epig 3 nium has a widely 
extended posterior sclerite which is joined to the anterior rim by a 
narrow median isthmus to form a wide, inverted T-shaped structure; an 
open space between the posterior sclerite and the anterior rim near the 
middle of each side is filled with a smooth convex swelling; an anterior 
depression in front on each side. 


Measurements: 


Mm. 

9 

Ratio 

Length 

1.40 

233 

Carapace: 

Length 

0.60 

100 

Width 

0.48 

80 

Tibia-patella: 

1 

0.46 

77 

4 

0.56 

93 


Type locality . — Oregon: Jackson Co., April 6, 1927, 2 9 , J. C. 
Chamberlin. 

Ceratinopsis crosbyi, new species 
Fig. 38 

Female. — Color: Carapace brown, lightly marked with dusky. 
Chelicerae reddish brown. Sternum, labium, and endites dusl^ 
brown. Legs^ and palpi yellowish brown. Abdomen blackish. Spin- 
nerets and epig 3 mum dusky brown. 

Structure: Size medium to small; structure essentially normal; body 
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slightly elongate. Eye area occup 3 ring about 0.7 width of head. Lateral 
ey^ slightly more elevated than usual. Clypeus nearly vertical; 
height about 2.2 diameter of an a. s. eye. Eyes unequal, lie descending 
order of size being a. s., p. s., p. m., a. m. Posterior eye row slightly pro- 
curved; p. m. eyes about 1.3 diameters apart, about 0.7 diameter from 
sides eyes. Anterior row faintly recurved; a. m. eyes about 0.4 diameter 
apart, about 1.0 diameter from side eyes. Median ocular quadrangle 
a little longer than wide, wider behind than in front. Chelicerae 
slightly recfined; fang groove with four large, short teeth in front. 
Legs normal; fourth leg distinctly longer than first. Epigjmum has a 
large posterior plate, with a large median notch in front; openings 
separated and located anteriorly; a small elongate oval structure 
present on the median line between the openings. 


Measurements 


Mm. 

9 

Ratio 

Length 

1.80 

225 

Carapace: 

Length 

0.80 

100 

Width 

0.63 

79 

Tibia-patella: 

1 

0.70 

88 

4 

0.83 

104 


Type locdiiy . — Colorado; Pingree Park, Larimer Co., Aug. 20 
1924, 9 , C. R. Crosby. 

Ceratinopsis palomara, new species 
Figs. 39, 40 

Female, — Color: Carapace light brown, lightly marked with dusky; 
a distinct black spot below the a. m. eyes. Chelicerae light brown. 
Endites brownish orange with lighter tips. Sternum and labiiim 
dusky brown. Legs and palpi light brown. Abdomen gray. Spin- 
nerets yellowish. Epigjmum light yellowish and dusky brown. 

Structure: Size medium. Carapace normal. Height of clypeus 
about 2.5 diameters of a. s. eye. Eyes about average; a. m. eyes much 
smaller than the others; eye area occupies about 0.6 width of head. 
Posterior eye row faintly recurved, p. m. eyes about 0.9 diameter 
apart, 0.8 diameter from side eyes. Anterior row straight; a. m. eyes 
0.3 diameter apart, 1.1 diameter from side eyes. Me^an ocular 
quadrangle slightly wider than long; much wdder behind than in front. 

Chelicerae vertical; fang groove with five large teeth in front, four 
small teeth behind. Legs, sternum, and abdomen normal. Epigynum 
as shown in the figures. 

MeasuremefUs: 


Length 

Carapace: 

Length 

Width 

Tibia-patella: 

1 

4 0.95 106 


9 


Mm. 

Ratio 

2.05 

228 

0.90 

100 

0.75 

83 


101 
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Type locality . — California: Santa Barbara. 

Other record . — Californu: Mt. Palomar (summit), July 26, 1931, 
9 , R. V. Chamberlin and W. Ivie. 

Ceratinopsis secuta, new species 
Fig. 35 

Female. — Color: Carapace light brown with diffuse dusky markings 
of the usual pattern. Chelicerae light brown. Endites dusky orange 
brown. Sternum and labium dark dusky brown. Legs and palpi 
light yellowish brown. Abdomen dark gray or black. Spinnerets 
dusky brown. Epig 3 mum mostly white. 

Structure: Size medium to large. Carapace essentially normal; 
head moderately broad, rounded across front, slightly convex back of 
eyes. Clypeus slightly protmding, height about 3.5 diameters of an 
a. s. eye. Median groove indistinct. Eye area occupies about 0.6 
width of head; eyes moderately small, a. m. eyes much smaller than 
the others; lateral eyes slightly elevated. Posterior eye row slightly 
recurved; p. m-. eyes about 1.0 diameter apart, 1.0 diameter from side 
eyes. Anterior row slightly recurved; a. m. eyes about 0.4 diameter 
apart, 1.5 diameters from side eyes. Median ocular quadrangle about 
as wide as long, much wider behind than in front. 

Chelicerae vertical; fang groove with three large teeth in front, 
four or five smaller teeth, closely spaced, behind. Sternum wide in 
front, pointed behind; hind coxae separated by slightly less than a 
diameter. Abdomen moderately large. Spinnerets surrounded by a 
slightly elevated fold in the integument. Epigynum moderately 
large; middle part soft, white. 


Measurements: 


9 


Mm. 

Ratio 

Length 

Carapace; 

2.70 

245 

L^gth 

1.10 

100 

Width 

Tibia-patella: 

0.85 

77 

1 

1.08 

99 

4 

1.10 

100 


Type locality . — California: 15 mi. W. Santa Monica, March 20, 
1941, 4 9 , W. Ivie. 

Ceratinopsis goabia, new species 
Figs. 29-32 

Made, female. — Color: Carapace yellowish brown. Chelicerae and 


EXPLANATION OF PLATE X 

^ 103. Masonaus dua new secies. Epigynum. 104, Scironis autor new species. 
Epigynt^. ^ 105. Scironis sima new species. Palpus of cT, ventral view. 
106. Sdrcnis sima new species. Tibia and patella of palpus, dorsal view. 
IQfl. Scylaceus amylus new species. Epig 3 mum. 108. Scylaceus divisus new 
species. Epigynuin. 109. Spiremholus cheronus new species. Epigynum, ventral 
view. 110, Spiremholus cheronus new species. Epigynum, cslvlSlI view. 111. 
Spiremholus ^ maderus new species. Epigynum. 112. Spiremholus or thus new 
species. Epigynum. 113. Cneraira kena new species. Epig 3 mum. 
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endites light orange brown. Sternum brownish orange. Legs and 
palpi pale brownish yellow. Abdomen grayish white. Spinnerets 
light yellowdsh. Epigynum reddish brown and dusky. 

Structure: Size medium. Carapace slightly broader than usual; 
head moderately broad, not modified in the male; median groove 
absent. Height of clypeus 2.5 to 3.0 diameters of an a. s. eye. Eye 
area occupies 0.7 width of head or more. Eyes subequal; size medium. 
Posterior eye row straight; p. m. eyes about 1.0 diameter apart, about 
0.8 diameter from side eyes. Posterior row faintly procurved; a. m. 
eyes 0.3 diameter apart, 0.5 diameter from side eyes. Median ocular 
quadrangle about as wide as long, a little wider behind than in front. 

Chelicerae vertical; moderately stout; fang groove with five teeth in 
front, three behind. Sternum large; separates hind coxae by more than 
1.5 diameters. Legs slender; coxae short. Abdomen nomial. ^ 

Palpus with patella short, scarcely longer than wide; tibia wide, 
broad projected ectad; cymbium normal; parac 3 n:nbium vestigial, being 
a very small piece attached to ectal base of C 3 nnbium and bearing a few 
hairs. Embolic division with a hairy tail-piece, with a distal black spine, 
below the point of which is attached a long curved lash. ^ 

Epigynum with a large posterior plate, in front of which are the twp 
openings separated by a narrow septum; in front, the epigynum is 
extended forward in a rounded process. 


Measurements: 


Length 

Carapace: 

Length 

Width 

Tibia-patella: 

1 

4 


cf 9 


Mm. 

Ratio 

Mm. 

Ratio 

1.65 

227 

1.65 

220 

0.73 

100 

0.75 

100 

0.60 

82 

0.60 

80 

0.70 

96 

0.70 

93 

0.75 

103 

0.77 

103 


Type locality , — ^Arizona: Creek 8 mi. No. Roosevelt Dam, April 11, 
1935, cf 9 , W. Ivie. 

Other record , — ^Arizona: No. Sasabe, January 1, 1941, 9 , D. and S. 
Mulaik. 


Ceratinopsis intervmta, new species 
Fig. 34 

Female. — Color: Carapace light yellowish brown; eyes on black 
spots. Chelicerae light brown. Endites yellowish Sternum and 


EXPLANATION OF PLATE XI 

114. Cheraira salmonis new species. Epigynum. 115. Cheraira castoris new 
species. Epigynum. 116. Cheraira willapa new species. Epigynum. 117. Tapi- 
nacyha (?) kesimha new species. Epigynum. 118. Tapinocyha kesimba new species. 
Cephalothorax, lateral view. 119. Tapinocyha kesimba new species. Palpus of cT , 
lateral view. 120. Tapinocyha kesimba new sp^ies. Palpus of o’, embolic 
division, mesovenfral view. 121. Tapinocyha kesimba new species. Patella and 
tibia of cT palpus. 122. Tapinocyha sucra new species. Epigynum, ventral view. 
123. Tapinocyha sucra new species. Epigynum, caudal view. 1^. Tapinocyha 
iowa new species. Epigynum, ventral view. 1^. Tapinocyha iowa new species. 
Epig 3 mum, caudal view. 
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labium dusky brown, darker on the margins. L^s and palpi yellowish. 
Abdomen light to dark gray. Spinnerets light brownish yellow. 
Epig 3 mum yellowish, brownish and dusky. 

Structure: Size medium; general shape moderately obese. Carapace 
essentially normal, moderately broad; median groove absent; cl 3 ^eus 
slightly protruding, height about 1.6 diameters of a. s. eye. Eye area 
occupies about 0.8 width of head at posterior eye row; eyes moderately 
large; a, m. eyes a little smaller than others. Posterior eye row faintly 
recurved; p. m. eyes 0.9 diameter apart, 0.9 diameter from side eyes. 
Anterior row slightly procurved; a. m. eyes about 0.3 diameter apart, 
0.5 diameter from side eye^. Median ocular quadrangle faintly wider 
than long, wider behind than in front. Chelicerae vertical, moderately 
stout; without stridulating file; fang groove with three teeth on each 
margin. Sternum moderately large and wide; separates hind coxae by 
a full diameter. Setae on legs and palpi moderately long and coarse. 
Abdomen large. Epigynum moderately large, with a transverse 
bar behind, in front of which is a large depressed plate, bearing a pair of 
dusky marks, and bordered on the sides with a black rim. 


Measurements: 


Mm. 

9 

Ratio 

Length 

2.00 

267 

Carapace: 

Length 

0.76 

100 

Width 

0.63 

84 

Tibia-patella: 

1 

0.66 

88 

4 

0.75 

100 


Type locality , — ^Arizona: Cr, 8 mi. No. Roosevelt Dam, April 11, 
1935, 2 9 . 

Ceratinopsis (?) watsSnga, new species 
Fig. 33 

Female. — Color: Carapace light yellowish brown; the a. m. eyes on a 
black spot. Chelicerae and endites light brownish orange. Sternum 
light brownish yellow; labium more dusky. Legs and palpi light 
yellowish. Abdomen pale gray. Spinnerets light yellowish. Epigynum 
yellowish brown and dusky. 

Structure: Size medium. Carapace and head moderately broad. 
Height of clypeus about 4 diameters of a. s. eyes. Eye area occupies 
about 0.6 the width of the head. Eyes small, descending order of size 
being a. s., p. s., a. m., p. m. Posterior eye row straight; the small p. m. 


EXPLANATION OF PLATE XII 

126. Tapinocyha phana new species. Epigynum. 127. Tapinocyba pontis 
new species. Epigynum, ventral aspect, 128. Tapinocyba pontis new species. 
Epigynum,' caudal aspect. 129. Tapinocyba idahona new species. Epigjmum, 
ventral as^ct. 130. Tapinocyba idahona new species. Epigynum, caudal aspect. 
131. Tigeilinus perditus new species. Epig 3 naLum. 132. Tigellimts mesus new 
secies. Epigynum. 133. Tachygyna watona new. species. Epigynum, ventral 
view. 134. Tachygyim watona new species. Epigynum, dorsal view. 135. Tachy- 
gyna paita new species, o’ palpus, ventral a^ct. 136. Tachygyna paita new 
species. Patella and tibia of d* palpus. 
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eyes about 1.6 diameters apart, about 2 diameters from the side eyes. 
Anterior row slightly recurv’-ed; the a. m. eyes about 0.6 diameter apart, 
about 1.1 diameters from side eyes. Median ocular quadrangle slightly 
longer than wide, slightly wider behind than in front. 

CheUcerae vertical; fang groove with five teeth in front. Sternum 
large; separates hind coxae by more than one diameter. Legs and palpi 
slender. Abdomen moderately large. Epigynum l^ge, with a wide 
transverse plate bdiind, which contains the openings, and a stout 
conical process in front. 


Measurements: 

Mm. 

9 

Ratio 

Length 

1.75 

233 

Carapace: 

Length 

0.75 

100 

Width 

0.60 

80 

Tibia-patella; 

0.86 

115 


4 

Type locality . — No data, but probably from vicinity of Salt Lake 
City, Utah, about 1930. 9 . 

Genus Cheraira new 

This genus is proposed for a group of western species agreeing 
among themselves in a distinctive form of the epigynum the features 
of which can best be appreciated from the figures for the several species 
described below. The affinition of the genus appear to be with Spirem- 
bolus and its allies, but in the lack of knowledge of the males cannot be 
determined definitely. 

Orthot 3 rpe: Cheraira kena new species. 

Only the four new species described below are at present known to 
belong in this group. 

Cheraira willapa, new species 
Fig. 116 

Female. — Color: Carapace brown, lightly marked with dusky. 
Chelicerae reddish brown. Endites orange brown with pale tips. 
Sternum and labium dark dusky over yellow. Legs and palpi bright 
yellowish orange. Abdomen blackish. Spiimerets brown, lightly 
shaded with dudcy. Epig 3 mum dusky brown. 

Structure: Size moderately large. Carapace normal in outline; head 
slightly elevated. Cl 3 q)eus slightly protruding; height about 3.5 
diameters of a. s. eye. Eye area occupies about 0.6 width of head; 
a. m. eyes much smaller than the a. s. eyes, which are a little longer than 
the posterior eyes. Posterior eye row straight; p. m. eyes about 1.3 
diameters apart, about 1.3 diameters from side eyes. Anterior row 
straight; a. m. eyes about 0.8 diameter apart, about 2.0 diameters from 
side eyes. Median ocular quadrangle about as wide as long, wider 
than in front, 

Chelicerae vertical, stout, convex in front near base; fang groove 
with five large, widely spaced teeth in front, with four tiny teeth near 
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base of fang in rear. Sternum normal. Legs moderately robust. 
Epig^um with a wide transverse lobe, containing a pair of transverse 
openings anteriorly and mesally, separated by a Siort narrow septum; 
without small pits in front as in castoris. 


Measurements: 


Mm. 

9 

Ratio 

Length 

2.75 

220 

Carapace: 

Length 

1.25 

100 

Width 

0.90 

72 

Tibia-patella: 

1 

1.15 

92 

4 

1.25 

100 


Type locality, — ^Washington: Willapa R., August 8, 1929, 2 9 , R. V. 
■ Chamberlin. 

Other records, — ^Washington: Paradise Valley, July 17-22, 1932; 
Denny Cr. Camp, Snoqualine Pass, September 16, 1935. 8 9 . 


Cheraira kena, new species 
Fig. 113 

Female. — Color: Carapace light yellowish brown, with a black spot 
below the a. m. eyes and joining them. Chelicerae orange brown. 
Endites orange. Sternum and labium yellowish. Legs and palpi 
light orange brown. Abdomen light gray. Spinnerets pale orange 
brown. Epigynttm light reddish brown and dusky. 

Structure: Size large. Carapace normal; head slightly humoed back 
of eyes. Height of clypeus about 3 diameters of an a. s. eye. Eye area 
occupies about two-thirds width of head at posterior eye row. Eyes 
moderately small; subequal, the descending order of size being a. s., p. s., 
p. m., a. m. Posterior eye row slightly recurved; p. m. eyes about 1.5 
diameters apart, 1.2 diameters from side eyes. Anterior row faintly 
recurved; a. m. eyes about 0.3 diameter apart, about 1.0 diameter from 
side eyes. Median ocular quadrangle wider than long, much wider 
behind than in front. 

Chelicerae nearly vertical, slightly reclined; fang groove with five 
long teeth in front, five small teeth behind. Sternum normal, separates 
hind coxae by about a diameter. Legs long, moderately robust. 
Abdomen moderately high and elongate, point^ behind; resembles a 
t 37 pical linyphiid. Epigynum large, with a wide transverse sclerite 
b^nd; in front of wMch are the openings separated by a narrow 
.septum; in front, is a ridge, containing a pair of small cavities. 


Measurements: 

9 

Mtn. Ratio 

Length...*. 2.65 232 

Carapace: 

Length 1.14 100 

Width 0.87 76 

Tibia-patella; 

1 1.20 105 

4 1.27 111 
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Type locality — ^Utah Mirror Lake, Uintah Mts , July 28, 1936, 
4 Q , W I\ie 

Other records — ^Utah Perron Res Wasatch Plateau, June 24, 1934, 
Q , Ivie & Rasmussen 

Cheraira castoris, new species 
Fig 115 

Female — Color Carapace light brown, hghtly shaded with dusky 
Chehcerae and endites light orange brown Sternum and labium duskv 
brown Legs and palpi orange brown Abdomen medium gray 
Spinnerets yellowish Epigjmum reddish brown and dusky 

Structure Carapace normal, head shghtly humped back of eyes 
Height of clypeus about 3 diameters of an a s eye Eye area occupies 
about two-thirds width of head Eyes small, a s largest, a m smallest 
Posterior eye row recun ed, p m eyes about 1 0 diameter apart, 1 0 
diameter from side eyes Antenor row straight, a m eyes subcon- 
tiguous, about a diameter or a httle more from the side eyes Median 
o^ar quadrangle a httle wider than long, wider behmd than in front 
Chehcerae \ertical, fang groove with five teeth on each side, those m 
front larger Epigynum large resemblmg uillapa and salmoms with 


differences in details 

Measurements 

Mm 

9 

Ratio 

Length 

Carapace 

2 50 

227 

Length 

1 10 

100 

'V^ldth 

Tibii patella 

0 80 

73 

1 

1 02 

93 

4 

1 10 

100 


Type locality — ^UxAH Beaver Canyon, Jime 7, 1934, 2 9 , W. Ivie 
and H A Rasmussen 

Cheraira salmonis, new species 
Fig 114 

Female — Color Carapace hght brown with black spot on clypeus, 
mcludmg the a m eves Chehcerae and endites hght reddish brown 
Sternum hght dusky yellow, labium dud^y Legs and palpi yellow 
Abdomen hght gray Spinnerets yellow Epigvnum reddish brown 
Structure Postenor eve row shghtly recmni^ed, p m eyes scarcely 
larger than a m eyes 1 3 diameters apart same distance from side eyes 


EXPLANATION OF PLATE XIII 

137 Tack\g^na Sima nev, species Epigynum \entralvie^ 138 Tachygyna 
Sima nevt species Epigvnum dorsal \iew 139 Tortembolus montcus new 
species Epigynum 140 Tortembolus approximatus new species Cephalothorax 
and chehcerae of d' lateral Mew 141 Tortembolus approximatus new species 
Palpus of cT sublateral Mew 142 Tortembolus approximatus new species 
Patella and tibia of cf palpus 143 Tortembolus approximatus new species 
Epigvnum \entralMew 144 Tortembolus approximatus neTr species Epig 3 mum 
caudal Mew 145 V^ubana remtntscens new species Epigynum 146 With 
baldia sodonta new species Epigvnum ventral view 
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Median oculax qtadrangle about as wide as long. Epigynum as shown 
in the figures. 


MeasuremetUs: 


Mm. 

9 

Ratio 

Length 

1.95 

230 

Carapace: 

Length 

0.85 

100 

Width 

0.65 

76 

Tibia-patella: 

1 

0.87 

102 

4 

0.94 

111 


Type locality. — Idaho: Salmon Palls, near Castleford, April 12, 1932, 
2 9 , J. C. Chmnberlin. 

Genus Cochlembolus Crosby, 1929 

Ent. News 40: 79. 

Generot 3 rpe: Cochlembolus alpinus (Banks). 

Cochlembolus prove, new species 
Fig. 54 

Carapace dull yellow, with a shield-diaped dusky area on posterior 
part of head and radiating dark lines on thorax, the lateral border of 
which is also black. Legs and endites yellow. Sternum and labium 
dusky yellow. Abdomen black throughout excepting a yellow ventral 
area in front of the genital furrow. 

Posterior row of eyes distinctly recurved; median eyes more than their 
radius apart, closer to the laterals. Anterior row of eyes straight; eyes 
subcontiguous, the medians much smaller than the laterals. Qtmdrangle 
of mechan eyes much narrower in front than behind. 

Epigynum as shown in fig, 54. 

1,4 mm. 

Type locality, — ^Utah: Cobble Rest, Upper Provo River, July 30, 
1936. 


Genus Coloncus, new 

A genus apparently related to Araeoncus. It is here set apart 
primarily on the basis of the distinctive structure of the epigynum 
which anteriorly is linuted by a transverse ridge or sclerite behind 
which is a median septum which is narrow over its middle length and 
expanded into a deltoid plate caudally as shown in figs. 48-62. 

Oithotype: Colomus pius new species. 


EXPLANATION OP PLATE XIV 

147. Zygottus Corvallis new specif. Palpus of c?*, lateral view. 148. Zygottus 
Corvallis new species. Patella and tibia of cf palpus, dorsal view. 149, Zygottus 
Corvallis new Epigynum. 160. Zygottus oregonus new species, Epigynum, 

ventral view. 161. Zygottus oregonus new species. Epigynum, cau(ml view. 
152. Tapinocyba vermontis new species. Epigynum. 153. Tapinocyba (?) gamma 
new species. Epigynum. 154. Tapinocyba dpha new species. Epigynum. 155. 
Topinocyha alpha new species. cT palpus (holotype). 
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Coloncus americaaus (Chamberlin and Ivie), new combination 

Fig. 61 

Araenocus americanus Chamberlin and Ivie, 1944, Btdl. XJniv. Utah, Biol. Ser. 

8(5): 58; *110. 9. 

Type locality , — Georgia: Bell to Washington; April 30, 1943, 
W. Ivie, 9 holot 3 rpe (Chamberlin & Ivie, 1944). 

Coloncus cascadeus, new species 

Female . — Carapace dull yellow with the usual dusky markings. Legs 
yellow without markings. Chelicerae dull yellow, more or less dusky. 
Sternum nearly black. Abdomen black throughout excepting the 
epigynal area. 

Clypeus protruding, of the usual height. Posterior row of eyes 
straight; the medians their diameter or slightly more apart, closer to 
the laterals. Anterior row of eyes slightly procurved; median eyes 
smaller than the laterals, nearer to each other than to the later^s. 
Quadrangle of median eyes wider behind than in front. 

The epigynum^ of the typical general form, differing from that of 
siou, for example, in having the posterior expansion of the septum more 
deltoid in shape, with the lateral ends not rounded but acute. 

Length, of 9 holot37pe, 1.75 mm.; of c? allotjrpe, 1.1 mm. 

Type locality . — Colorado: W. of Cascade. Holotype, c?, allotype 
9 , and 1 cf and 1 9 paratype taken June 22, 1940. 

A somewhat smaller species than C. siou. As the specimens rep- 
resenting it came to light after the plate accompanying this article had 
been made, drawings of the copulatory organs had to be saved for future 
publication. 


Coloncus ocala, new species 
Fig. 50 

Female . — Carapace light brownish, with the usual pattern of dusky 
markings. Chelicerae light reddish brown. Labium and endites 
dusky, with whitish tips. Sternum blackish. Legs and palpi light 
yellow, with some dusky markings on coxae. Abdomen dark gray, 
nearly black. Spinnerets dusky yellow. 

Structure: Normal. Anterior eye row faintly procurved; a. m. eyes 
smaller than the others, 0.6 diameter apart, 0.9 dimeter from side eyes. 
Posterior row faintly recurved; p. m. eyes 0.9 diameter apart, 0.7 
diameter from the side eyes. Median ocular quadrangle wider behind 
than in front, very slightly wider than long. Epigynum of the typical 
general form, with differences of proportion. 


Measurements: 

9 Holotype 
Mm. Ratio 

Length 

1.65 

220 

Cephalo thorax: 

Length 

0.75 

100 

Width 

Tibiapatella: 

0.55 

73 

1 

0.64 

85 

4 

0.73 

97 
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Type locality , — ^Florida: Ocala Forest, (W. 81® 43' :N. 29° 10'), 
June 13, 1935. $ holotype taken June 13, 1935. 

Other records , — ^Florida: Gainesville, 2 9 9 taken Feb. 10, 1942. 


Coloncus pius, new species 
Fig. 52 

Carapace brown, with the usual pattern of dusky markings. 
Chelicerae brownish, lighter distaHy and mesally. Labium and endites 
dusky brown, with light tips. Sternum blacki^. Legs orange, lightly 
marked with dusky at the joints and on the coxae. Palpi more brownish. 
Abdomen blackish. Epigynum and spinnerets dusky brown. 

Structure: Essentially normal. Larger than other known species. 
Clypeus slightly protruding, height about 3 diameters of an a. s. eye. 
Anterior eye row slightly procurved; a. m. eyes smaller than the lateris, 
about 0.5 diameter apart, about 1.2 diameters from side eyes. Posterior 
eye row straight; eyes equidistant, about 1.1 diameters apart. Median 
ocular quadrangle very slightly longer than wide, wider behind than in 
front. Chelicerae with file on ectd side; fang groove with four teeth 
in front and three behind. Epigynum of the usual form, close to that 
of americana and wilsoni, varying only in proportions and minor details. 


Measurements: 

9 Bolotype 
Mm, Ratio 

Length 2.60 260 

Cephalo thorax: 

Length 1.00 100 

Width 0.70 70 

Tibia-patella: 

1 0.86 86 

4 1.00 100 


Type locality,— Idaho: 4 mi. N. E. McCall (W. 116° 4' : N. 44° 55'). 
9 holotype taken May 31, 1944. 

This species is superficially different from the others in the genus 
by its larger size and somewhat lighter coloring. 


Coloncus siou, new species 
Figs. 48, 49 

Female , — Carapace brown with the usual pattern of dusky markings. 
Chelicerae brownish, paler distally and mesally. Labium and endites 
dusky brown, with light tips. Sternum shiny blackish brown. Legs 
and palpi light brownish yellow, lightly shaded with dusky, more so on 
the coxae, distal part of palpi more brown. Abdomen dark gray to 
black. Spinnerets and epigynum dusky brown. 

Structure: Essentially normal. Cl 3 ^eus slightly protruding, height 
about 3 diameters of an a. s. eye. Anterior eye row dightly procurved; 
a. m. eyes smaller than the side eyes, about 0.7 diameter apart, 1.0 
diameter from side eyes. Posterior row straight; eyes equidistant, 
about 1.1 diameters apart. Median ocular quadrangle about as wide 
as long; wider behind than in front. Chelicerae normal; fang groove 
•with four teeth on front margin, three small teeth on hind margin. 

Sternum large, convex, shiny, as wide as long; broad posterior 
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extension separating hind coxae by more than a diameter of one of them. 
Legs and p^pi normal. Epigynum typical in general form. ^ It closely 
resembles that of ocala, except for small details; but the spider is dis- 
tinctly larger. 

Measurements: 

9 Holotype 
Mm. Ratio 


Length 2.00 250 

Cephalo thorax : 

Length 0.80 100 

Width 0.66 82 

Tibia-patella: 

1 0.77 97 

4 0.88 110 


Type locality . — ^North Dakota: Hamlet (W. 103° 4' : N. 48° 38'), 
9 holotype and 9 paratype taken June 23, 1936 (Joe Davis collector). 

Genus Comicularia Menge, 1868 

Preussische Spinnen, 226. 

Generotype: Comicularia unicornis Cambridge. 

Comicularia selma, new species 
Fig. 53 

Female . — Carapace yellowish brown, lightly marked with dusky; eyes 
on black spots. Chelicerae and endites light reddish brown. Sternum 
and labium dusky brown, darker around the edges. Legs and palpi 
brownish yellow. Abdomen blackish. Spinnerets light brownish 
yellow. Epigynxim brownish-yellow and dusky. 

Size medium to small. Carapace normal; back of head slightly 
•convex. Height of clypeus about 2 diameters anterior side eyes. Eye 
area occupies little more than 0.7 width of head; anterior median eyes 
smaller than the others. Posterior eye row faintly recurved; posterior 
median eyes 0.9 diameter apart, 0.7 diameter from side eyes. Anterior 
TOW about straight; anterior median eyes about 0.4 diameter apart, 
0.9 diameter from side eyes. Median octdar quadrangle slightly longer 
than wide, much wider behind than in front. 

Chelicerae slightly reclined; stridulating file distinct; fang groove 
with five teeth in front, three behind. Sternum normal; separates hind 
coxae by about a diameter. Legs moderately short. Abdomen normal ; 
epigastric plates with stridulating file. 

Epigynum with a wide, somewhat triangular posterior sclerite as 
seen from ventral view; spermathecae and tubes visible. 


Measurements: 


Mm. 

9 

Ratio 

Length 

1.50 

214 

Cephalothorax: 

Length 


100 

Width 

0.51 

7.^ 

Tibia-patella: 

1 

0 63 

76 

89 

4 

0;62 


Type locality.— O'BCEGO^: Selma, April 6, 1937, J. C. Chamberlin, 2 9 . 
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Genus Corypheolana Strand, 1914 

Generotype: Corypheolana holmgreni (Thorell). 

Corypheolana oatimpa, new species 
Fig. 161 

Carapace dudcy to nearly black over yellow or light brown, the head 
above and anteriorly lighter; a fine median black Ime running forward 
to between the median eyes; a light spot on each side of midSe line of 
h^d behind. Legs yellow; coxae and trochanters black in a line across 
distal end beneath. Sternum dus]^ to nearly solid black. Abdomen 
black throughout excepting the epigynum and spinnerets. 

Posterior row of eyes straight or slightly procurved; medians about 
their diameter apart, slightly closer to the laterals. Quadrangle of 
median eyes longer than wide, narrower in front than behind. Anterior 
row of eyes definitely recurved; medians subcontiguous, a little farther 
from the laterals. 

Epigynum as drawn (fig. 161). 

Length of $ , 2.4 mm. 

Type locality. — ^Wyomu^g: Yellowstone Lake, Bridge Bay. Several 
$ 9 taken June 20, 1938. 

Genus Disembolus Chamberlin and Ivie, 1933 

Bull, Univ. Utah, Biol. Ser., 2(2): 20-22. 

Orthotype: Disembolus stridulans Chamberlin and I\ne. 

Disembolus apache, new species 
Fig. 163 

Carapace dusky orange. Legs clear yellow. Sternum dusky over 
orange, Endites yellow and labium dusky or black. Abdomen 
throughout orange. 

Posterior row of eyes recurved; median eye about their radius apart 
and twice as far from the laterals. Quadrangle of median eyes narrower 
in front than behind. Anterior row of eyes also a little recurved; 
medians very small, much closer to each other than to the laterals. 

Epigynum as drawn (fig. 163). 

Length, 2 mm. 

Type locality.— a: Willow Creek, near Birchell’s Ranch (?). 
One 9 taken in October, 1928. 

The type is faded from long preservation and markings are no longer 
evident. The species seems clearly distinct in the form of the epig 3 nium 
which has the general features of that of D. stridulans C. and I.; but the 
median septum is notably broader, the cross arms mesally thicker in the 
antero-caudal direction, etc. 

Disembolus zygethus, new species 
Figs. 42, 43 

Female. — Color: Carapace yellowish brown; with dusky markings of 
the usual pattern. Chelicerae medium brown. Endites orange brown 
with lighter tips. Sternum and labium dusky brown. Legs yellowish 
with femora and tibia darkened; tarsi and metatarsi pale. Palpi light 
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yellowish brown Abdomen dark gray Spmnerets light brownish 
yellow Epigynum brownish and yeUowish 

Structure Size moderately large Carapace normal in outlme, 
shghtly elongate, cer\ical indentations extended over back of head, 
causmg a depression in the profile head narrowed and shghtly convex 
back of eyes, median groo\e very narrow, mdistmct Clypeus nearly 
vertical, height about 3 diameters of a s eye Eye area occupies about 
0 7 width of head Posterior row faintly procurved, p m eyes 0 8 
diameter apart, 0 7 diameter from side eyes Anterior row slightly 
recurved, a m eyes 0 3 diameter apart, 0 4 diameter from side eyes 
Median ocular quadrangle longer than wide, wider behmd than m front 
Chehcerae \ertical stndulatmg file coarse, fang groove with four 
large widely spaced teeth behmd, none m front Sternum pointed 
behind, separates hmd coxae by less than a diameter Palpi moderately 
large swoUen on tibia and tarsus, especially at the pmt between the two 
Legs moderately stout Epigynum moderately large, with a large, 
transverse postenor plate, winch is deeply concave in the anterior 
middle, enclosmg a pale extension from m front, openmgs are a pair of 
narrow slits between the postenor plate and the antenor extension 


Measurements 


9 


Mm 

Ratio 

Length 

Cephalothorax 

length 

Width 

2 85 

248 

1 15 

0 80 

100 

70 

Tibia patella 



1 

1 00 

87 

4 

1 20 

104 


Type locality — Idxho North end Payette Lake, July 4, 1943, 9 , 
W Ivie 


Genus Eperigone Crosby and Bishop, 1928 
N \ State Mus Bull 27 46 

Generot^pe Eperigorie trilobaius (Emerton) 

Eperigone socius, new species 
Fig 159 

Carapace hght brown, duskj^ with the usual darker radiatmg Imes 
Legs dull yellow Sternum weakly dusky over a yellowish background 
Labium also dusky Abdomen black throughout 

Distmguidiable from other speaes m the form of the epigynum 
which IS represented m fig 159 


EXPLANATION OF PLATE XV 

156 Tapinoc'sba alpha new species Tibia of left cf palpus, ectodorsal view 
157 Cerat%celiis agathus new species Epigynum 158 Ceraticelus alhus (W 
Fox) Epigjmum 159 Eperigone socius new species Epigynum 160 Tigel- 
linus ueoer new species Epigynum 161 Corypheolana oatimpa new species 
Epigynum 162 Maso navajo new species Epigynum 163 Dtsembolus apache 
new species Epig\num 




530 


Annals Entomological Society of America [Vol. XLI, 


Length of $ holot 3 rpe, 2.2 mm. 

Type locality . — ^Wyoming: Bridge Bay, Yellowstone Lake, 9 holo- 
type t^en Jime 20, 1938. 

From E. holda Chamberlin and Ivie, occurring in the same region, 
distinguidiable in the different form of the epigynum. 

Genus Eularia Chamberlin and Ivie, 1933 

Bull. Univ. Utah, Biol. Ser., 2(2): 14. 

Orthotype: Eidaira dela Chsooaherhii ani Ivie. 

Eularia kaiba, new species 
Figs. 59, 60 

Female. — Color: Carapace light brownish yellow, with faint dusky 
markmgs; eyes on black spots. Chelicerae and endites brownish orange. 
Sternum and labium dark dusky yellow. Palpi and legs light brownie 
yellow. Abdomen dark gray. Spinnerets light brownish yellow. 
Epig 3 mum yellowish brown and dusky. Epigastric plates yeUowidb. 

Structure: Size medium. Carapace normal; head moderately nar- 
rowed.. Height of clypeus about 1.7 diameters of a. s. eye. Eye area 
occupies about three-fourths width of head. Eyes moderately large; 
a. m. eyes much smaller than the others. Posterior eye row straight to 
f^tly procurved; p. m. eyes about 0.7 diameter apart, about 0.6 
diameter from the side eyes. Anterior row straight to slightly recurved. 
A. m. eyes about 0.6 diameter apart, about 0.4 diameter from the side 
eyes. Median ocular quadrangle a little longer than wide, wider behind 
than in front. 

Chelicerae slightly reclined; fang groove with five large teeth in 
front, five small teeth behind. Sternum, legs and abdomen normal. 
Epigynum very simple, consisting of a pair of small inconspicuous 
openings, widely separated. 


Measurements: 

9 



Mm. 

Ratio 

Length 

Cephalothorax: 

1.85 

218 

Length 

0.85 

100 

Width 

Tibia-patella: 

0.68 

80 

1 

0.75 

88 

4 

0.85 

100 


Type locality . — Utah: Mirror Lake, Uintah Mts., July 28, 1936, 9 . 
Eularia wioma, new species 

Female. — Color: Carapace light brownish yellow, lightly touched 
with dusky. Chelicerae and endites orange. Sternum and labium 
dtisky yellow. Legs and palpi light yellowish. Abdomen pale gray. 
Spinnerets yellowi^. Epigynum yellowidi and dusky. 

Structure: Size medium to small. Structure essentially normal. 
Head slightly convex back of eyes. Height of clypeus about 1.7 
diameters of a. s. eye. Eye area occupies about 0.6 width of head. 
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A. m. eyes miich smaller than the others. Posterior row straight; eyes 
about^ 0.7 diameter apart. Anterior row straight; a. m. eyes about 
0.5 diameter apart, about same distance from side eyes. Median 
ocular quadrangle a little longer than wide, wider behind than in front. 
Chelic^ae slightly reclined; fang groove with three teeth in front, 
four tiny teeth behind. Epigynum simple, with opening concealed 
from ventral view. 


MeasuremerUs: 

9 



Mm. 

Ratio 

Length 

Cephalothorax: 

1.65 

220 

Length 

0.75 

100 

Width 

Tibia-patella: 

0.65 

73 

1 

0.62 

83 


2 

Type locality, — ^Wyoming: Bri^e Bay, Yellowstone Lake; August 
11, 1940, 9 . 


Eulalia quaestio, new species 
Figs. 57, 58 

Female, — Color: Carapace light brown, with the usual pattern of 
dus^ markings. Chelicerae yellowish brown. Sternum, labium, and 
endites dusky. Legs and palpi light brown, lightly shaded with dusky. 
Abdomen dark ^ay. Spinnerets and epigynum dusky brown. 

Structure: Size small. Structure essentially normal. Height of 
cl 3 ^eus about 1.6 to 2.0 diameters of a. s. eye. Eye area occupying 
more than two-thirds width of head. Posterior eye row straight; 
p. m. eyes 0.9 diameter apart, 0.8 diameter from side eyes. Anterior 
row straight; a. m. eyes 0.4 diameter apart, 0.5 diameter from side eyes. 
Chelicerae vertical; fang groove with four or five small teeth in front, 
five tiny denticles behind. Sternum normal, separating hind coxae by a 
full diameter. Legs moderately short. Epig 3 mum small, produced behind 
into a short, blunt point; openings consist of a pair of narrow longitudinal 
slits on the dorsal side. 


Measurements: 


Length 

Cephalothorax; 

Length 

Width 

Tibia-patella: 


4. 


9 


Mm, 

Ratio 

1.50 

231 

0.65 

100 

0.60 

77 

0.56 

85 

0.60 

92 


Type locality, — ^Manitoba: Churchill, June-July, 1936, 3 9 , H. E. 
McClure. 


Genus Grammonota Emerton, 1882 

Triis. Conn. Acad. Sci., 6: 38. 

Generotj^e: Grammonota pictilis (Cambridge). 



532 


Annals Entomological Society of America [VoL XLI, 


Grammonota (?) salicicola, new species 
Fig. 61 

Female, — Color: Carapace brownish yellow, with distinct and rather 
heavy dtisky markings. Chelicerae and endites light reddish brown. 
Stemtim du^, faded to yellowish in the middle; labitim dusky. Legs 
and palpi bright yellow. Spinnerets yellow. Epigynum yellowish and 
dusl^ brown. 

Structure: Size medium to small. Carapace broadly truncate 
behind; head moderately narrowed and slightly elevated. Height of 
cl 3 rpeus about 2.3 diameters of a. s. eyes. Eye area occupies abcmt 
0.7 width of head. A. m. eyes much smaller than the others. Posterior 
eye row procurved, p. m. eyes about 1.0 diameter apart, 0.6 diameter 
from side eyes. Anterior row slightly procurved; a. m. eyes about 
0.5 diameter apart, same distance from side eyes. Median ocular 
quadrangle longer than widie, wider behind than in front. 

Chelicerae slightly reclined; fang groove with five teeth in front, 
four small teeth behind. Sternum large, convex; separates hind coxae 
by nearly a length. Legs and palpi normal. Abdomen large, broad 
and slightly flattened. Epigynum with a simple sub-quadrate depression 
behind somewhat as in a typical Grammonota, 


Measurements: 

9 



Mm. 

Ratio 

Length 

Cephalothorax: 

1.60 

246 

Length 

0.65 

100 

Width 

Tibiapatella: 

0.54 

83 

1 

0.62 

95 

4 

0.72 

111 


Type locality , — ^Utah; Southwest of Salt Lake City, May 16, 1941, 
9 , W. Ivie. 

Genus Hilaira Simon, 1884 
Arachnides de France, 5(2): S74. 

Generotype: Hilaria excise (Cambridge). 

Hilaira garrina, new species 
Figs. 63-68 

Male^ female, — Color: Carapace light brown, faintly marked with 
dud^. Chelicerae light reddish brown. Endites brownish orange. 
Labitun and sternum dusky over yellow. Legs and palpi brownidi 
yellow. Abdomen dark gray. Spinnerets yellowish. 

Structure: Size moderately large; body somewhat elongate. Cara- 
pace moderately broad and flat; head slightly elevated and rounded, 
more so in the male. Eyes smkll; area occup 3 ring about three-fifths 
width of head. Anterior row slightly recurved; p. m. eyes about 
0.3 diameter apart, about 1.0 diameter from larger side eyes. Posterior 
row straight or faintly procurved; p. m. eyes 1.0 diameter apart, 1.2 
diameter from side eyes. Median ocular quadrangle about as wide as 
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long, wider behind than in front. Height of clypeus about 3.0 diameters 
of an a. m. eye in female, about 3.5 diameters in male. 

Chelicerae vertical, moderately stout; fang groove with five large 
teeth in front, three or four teeth bdund. Legs normal; 4, 1, 2, 3, in 
order of length; hind tibia with one seta above. Abdomen somewhat 
elongate. Epig3mum small. Palpus of average size (details ^own in 
figures). 

Measurements: 

& 9 

Mm» Ratio Mm, Ratio 


Length 2.82 207 3.40 250 

Cephalothorax: 

Length 1.36 100 1.36 100 

Width 1.09 80 1.06 78 

Tibia-patella: 

1 1.27 93 1.27 93 

4 1.36 100 1.38 101 


Type locality. — Colorado: Pike’s Peak (about 13,700 ft.), June 22, 
1940, cf holotype, 9 allotype, c? 9 paxat}^^, W. I\de and A. L. 
Wilson collectors. Pound under pieces of granite. 

Close to H. tatrica Kulc. 

Genus Lophomma Menge, 1867 

Schr. Naturf, Ges. Danzig (N. F.) 2(1): 209. 

Generotype: Lophomma punctata (Blackwall). 

Lophomma Columbia, new species 
Figs. 71-76 

Male, female. — Color: Carapace light brown, faintly marked with 
dusky. Chelicerae light brown. Endites pale orange brown, lighter 
at the tips. Sternum and labi-um dusky brown. Legs and palpi pale 
brown, palpal organs darker. Abdomen gray. Spinnerets light brown. 
Epigynum light yellowish brown and dusky. 

Structure: Size medium, Male head and clypeus modified; carapace 
otherwise normal. Clypeus broad, rounded, protruding; height more 
than four times diameter of a. s. eye. Head with large central part 
highly elevated into a rounded lobe; a large oval pit back of each p. e. 
eye. Posterior eye row slightly procurved; p. m. eyes situated near top 
of hump, near front, about 1.5 diameters apart, nearly 4 diameters 
from lateral eyes. Anterior row strongly procurved; a. m, eyes sm all, 
located on front of hump, about 0,5 diameter apart, more than 4 
diameters from a. s. eyes. Lateral eyes below and to the front of the 
cephalic hump. Meehan ocular quadrangle wider than long, much 
wider behind than in front, Chelicerae vertical; stridulating file 
distinct; fang groove with four large teeth in front, three or four small 
teeth behind. Sternum moderately large, with intercoxal points; hind 
coxae separated by slightly less than a diameter. Legs moderately 
long; tarsi longer than usual, slender. Abdomen normal; epigastric 
plates provided with a prominent stridulating file (the pi(i is on the 
posterior distal margin of co:^e 4), Palpus of medium size. Femur 
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short. Patella long, nearly three times as long as wide, smcwth on top. 
Tibia short and narrowed, slightly longer than wide, with a short 
an^ar projection above. Tarsus bent at nearly a right angle to the 
tibia. Cymbium with a conical projection at base above, which bears 
a cluster of stout spines; with a blunt projection toward distal end on 
ectal edge. A distal process arises back of the embolic division at 
distal end, divided into a stout spine and a broad lamella. Embolic 
division with tail-piece and middle part tightly twisted; embolus 
moderately long and slender, curved into a semi-circle. 

Female , — Carapace slightly elongate, head moderately wide; cl 3 rpeus 
rounded across front, height about 4 diameters of a. s. eye.^ Eye area 
occupies about 0.7 width of head. Posterior eye row straight; p. m. 
eyes about 1.3 diameters apart, 1.1 diameters from side eyes. Anterior 
row faintly prociorved; a. m. eyes about 0.4 diameter apart, 1.9 diameters 
from side eyes. Chelicerae vertical; fang groove with five teeth in 
front, four small teeth behind. Both chelicerae and epigastic plates 
have stridulating files, but not as prominently as in the male. Legs 
long. Epig 5 nium with a large posterior sclerite, which appears broad 
belund, from ventral view, but much narrower in front; openings small, 
widely separated. 

Measurements: 

cf 9 

Mm, Ratio Mm, Ratio 


Length 1 75 219 1.75 219 

Cephalothorax: 

Length 0.80 100 0.80 100 

Width 0 60 75 0.60 75 

Tibia-patella: 

1 0.80 100 0.80 100 

4 0.87 109 0.90 112 


Type locality , — ^British Columbia: W. side Seanich Inlet, Sept. 14, 
1945, (f’cf 9 9, Chamberlin and Ivie; L. Cameron, V. L, Sept. 13, 
1935. Chamberlin and Ivie. 

Genus Maso Simon, 1884 

Arachnides de France, 5(3): 861. 

Generotype: Maso sundvalli (Westring). 

Maso mam matanu^e, new variety 
Maso sundevalli (Westr.), Chamberlin and Ivie, 1947. 

Female. — Color: Carapace brown, lightly marked with dusky. 
Chelicerae light brown. Endites light brown with whitish tips. Sternum 
and labium dark dusky brown. Legs and palpi bright yellowidi-orange. 
Abdomen dark ^y above; light gray on sides and venter, darker around 
spinnerets. Spinnerets light brown. Epigynum dusky brown. 

Structure: Size medium. Carapace ovoid, head rather narrow; 
median groove absent. Clypeus nearly vertical; height about 2.0 
diameters of a. s. eye. Eye area occupies about 0.8 width of head; 
a. s. eye large, rais^ on tubercles. Anterior eye row slightly longer 
tl^ posterior row; slightly procurved; a. m, eye small; about 0.5 
diameter apart, about 2.0 diameters from side eye. Posterior row 
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slightly recurved; p. m. eye a 1.0 diameter apart, 0.9 diameter from side 
eye. Median ocular quadrangle slightly longer than wide, wider behind. 

Chelicerae vertical; fang groove with four teeth in front, three small 
teeth behind. Sternum large, convex, as wide as long, truncate behind; 
separates hind coxae by more than a diameter. Legs moderately short 
and stout; tarsi much shorter than metatarsi. Epigynum moderately 
large; has two large openings beneath a raised ridge, separated by a 
narrow-septum. 


Measurements: 

9 

Mm. 

Ratio 

Length 

Cephalothorax: 

1.72 

236 

Length 

0.73 

100 

Width 

Tibia-patella: 

0.60 

82 

1 

0.67 

92 

4 

0.70 

96 

Type locality. — ^Alaska: Matanuska, 
Chamberlin. 

Sept., 1944, 

9, 


Close to M, sundevalli (W.), but the anterior lateral eyes are more 
protruding. 

Maso navajOi new species 
Fig. 162 

Carapace dull yellow, a few long black setae in series along mid- 
dorsal line. Legs clear yellow. Sternum dusky over light orange. 
Endites yellow. Labium dusky. Abdomen entirely light grey or 
nearly white. 

Posterior row of eyes straight; median eyes not fully their diameter 
apart, a little farther from the laterals; slightly longer than the anterior 
row. Quadrangle of median eyes narrower in front than behind and a 
little longer than wide. Anterior row of eyes distinctly procurved; 
median eyes relatively small, nearly contiguous with each other, but 
separated by about their radius from the laterals. Anterior margin of 
furrow of chelicera with five teeth of which the most proximal is more 
remote; teeth of posterior margin small, three or four in number. 

Epigynum as drawn (fig. 162). 

9 

Mm. Ratio 

2.20 275 

0.80 100 

0.70 85 

0.10 125 

Type locality . — ^Arizona; At a creek 8 mi. N. of Roosevelt Dam, 
$ , April 11, 1935, Wilton Ivie. 

Aside from differences in color, this species is distinguishable from 
the preceding and others in the form of the epigynum. 


Measurements: 


Length 

Cepnalothorax: 

Length 

Width 

Tibia-patella: 

4 
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Genus Masoncus, new 

The males in this genus have cephalic pits. The embolic division of 
the male palpus straight, distally bifid, the embolus proper short and 
straight, the other branch typically geniculate. Epig 3 nittm of the 
characteristic structure diown in the figures for the several species. 

Generotype: Masoncus arienus new species. 

Masoncus dux, new species 
Fig. 103 

Female. — Color: Carapace light brown. Chelicerae reddish brown. 
Endites orange brown. Sternum and labium light dusky brown. Legs 
and palpi yellowish brown. Abdomen black. Spinnerets dudcy brown. 
Epigynum reddish brown and dusky. 

Structure: Size a little above medium, moderately stout. Carapace 
broad oval. Head broad, rounded. Clypeus slightly protruding; 
height nearly 3 diameters of a. s. eye. Eye area occupying slightly 
more than half the width of the head. Posterior eye row procurved; 
p. m. eyes 1.2 diameters apart, 1.1 diameters from side eyes. Anterior 
row slightly recurved; a. m. eyes 0.3 diameter apart; 1.0 diameter from 
side eyes. Median ocular quadrangle a little longer than wide, a little 
wider behind than in front. Chelicerae vertical, stout; fang groove 
with five large teeth in front, two small teeth behind. Sternum broad, 
obtusely pointed behind, separating hind coxae by much less than a 
diameter. Legs moderately stout. Epigynum cavernous. 

Measurements: 


Length 

Cepnalothorax 

Length 

Width 

Tibia-patella: 

Type locality . — Manitoba: Churchill, June-July, 1936, 9, H. E. 
McClure. 


9 


Mm, 

Ratio 

2.26 

188 

1.20 

100 

0.95 

79 


Masoncus arienus, new species 
Figs. 99-102 

Male, female. — Color: Carapace light brownish orange; eyes on 
black spots, Chelicerae light orange brown. Endites and labium 
yellowish orange. Sternum omnge yellow. Legs and palpi light 
brownish yellow. Abdomen pale gray. Spinnerets pale yeUow. 

Structure: Size medium to large. Cephalic pits opening just back 
of the p. s. eye; the pits not extending under the p. m. eyes; head not 
otherwise modified. Height of clypeus about 2.7 diameters of an a. s. 
eye. Eye area occupies about 0.6 width of head. Posterior eye row 
sKghtly procurved; p. m. eyes about 0.9 diameter apart, 0.7 diameter 
from side eyes. Anterior row slightly procurved; a. m. eyes about 0.3 
diameter apart, 0.4 diameter from side eyes. Median ocular quadrangle 
slightly wider than long, a little wider behind than in front. 
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Chelicerae vertical, moderately stout, slightly inflated especially 
near base; a spur on front toward distal end; fang groove with a small 
setigerous nodule in front, nine or ten teeth behind in two linear, and 
nearly consecutive, series, probably resulting from a migration of the 
anterior teeth to the rear. Endites with a small spur on ectal side of 
tip. Sternum large, convex; hmd coxae separated by a little more than 
a diameter. Legs moderately long. 

Palpus small. Patella normal. Tibia with two short, blunt, black 
processes on distal border above. Cymbium normal. Embolic ^vision 
about as long as the tarsus, twisted but not coiled; tailpiece reduced 
in size. 


Measurements: 

Mtn. 


Length 2,25 

Cephalo thorax: 

Length 1.00 

Width 0.80 

Tibia-patella: 

1 1.00 

4 


9 


Ratio 

Mm. 

Ratio 

225 

2.65 

273 

100 

0.97 

100 

80 

0.75 

77 

100 

0.95 

98 


Type locality . — ^Arizona: Covered Wells, January 3, 1941, cf, D. and 
S. Mulaik. 

Other records . — ^Arizona: 12 mi. W. Robes, January 2, 1941, 2 c? 9 , 
D. and S. Mulaik. 


Masoncus nogales, new species 
Figs. 93-98 

Color: Carapace uniform orange yellow, with interocular area more 
or less dusky. Chelicerae light orange brown. Endites orange. 
Sternum orange yellow; labium darker. Legs and palpi yellow, witii 
palpal organs of male darker. Abdomen pale gray. Spinnerets yellow. 
Epigjmum brown and dusky. 

Structure: Size a little above medium. General structure slightly 
elongate. Carapace elongate oval. Head slightly raised. Height of 
cl 3 rpeus about 3 diameters of an a. s. eye. A &ort groove on each side 
of head, beginning between the posterior median and lateral eye; a 
small deep pit in the front end of the groove penetrating beneath p. m. 
eye. Head of female less elevated; height of clypeus 2 diameters of a. s. 
eye; head pits absent. Eye area occupying a little more than half the 
width of the head; a. m. eyes a little smaller than the others. Posterior 
row procurved; eyes 0.9 diameter apart. Anterior row procurved; eyes 
sub-contiguous. Lateral eyes of each side contiguous. Median ocular 
quadrangle about as wide as long; a little wider behind than in front. 
Chelicerae moderately stout, vertical, slightly convex in front; fang 
groove with six teeth in front, five b^ind; a small setigerous spur in 
front near distal end in male. 

Sternum large, strongly convex; pointed behind, separating hind 
coxae by a scant diameter. Legs moderately long and slender. Male 
palpus small; embolic division short, with a spatulate tad-piece and with 
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two points distally, one partly curved around the odier. Abdomen 
slightly elongate, pointed behind. Epig 3 mium ku^e and cavernous. 


Measurements: 

Mm. 


Length 2.10 

Cephalothorax : 

Length 0 93 

Width 0.75 

Tibia-patella: 

1 0.97 

4 0 97 


9 


Ratio 

Mm. 

Ratio 

226 

2 20 

244 

100 

0.90 

100 

81 

0 67 

74 

104 

0.93 

103 

104 

0.93 

103 


Type locality . — ^Arizona: 11 mi. No. Nogales, December 31, 1940, 
2 cf 4 9 (9 holot 3 rpe, cT allotype, D. and S. Mulaik Colls.). One male 
has palpus stunted, the other has the bulbus separated. TtxAs: Water 
Valley, December, 1939, Q , D. and S. Mulaik. 


Genus Mm3rriolus Simon, 1884 
Arachnides de France, 5: 656. 

Generot 5 ?pe: Minyriolus ptisUlm i^ider). 

Minyriolus (?) plesius, new species 

Male, female. — Color: Carapace dark brown, lightly marked with 
dusky. Chelicerae and endites brown, lighter distally. Sternum and 
labium dark dusky brown. Legs and palpi yellowii^ brown, lightly 
shaded with dusky in female; palpal organs darker brownish and dusky. 
Abdomen black. Spinnerets hght brown. Epigynum dusky brown. 

Structure: Size medium. Body stout; legs moderately stout. 

Male . — Carapace ovoid, wide behind, narrow in front; head only 
slightly elevated; with a distinct pit back of each p. s. eye. Cl 3 rpeus 
vertical; height nearly 4 diameters of a. s. eye. Eye area occupies 
about 0.8 width of head; a. m. eye a little smaller than the others. 
Posterior eye row procurved; p. m. eye about 1.0 diameter apart, 1.5 
diameters from side eye. Anterior row slightly procurved; a. m. eye 
about 0.5 diameter apart, 1.2 diameters from side eye. Median ocular 
quadrangle much longer than wide, wider behind than in front. 
Chelicerae vertical; a light-colored swelling on anterior mesal side, 
toward distal end. Sternum broad, separates hind coxae by slightly 
more than a diameter. Legs and abdomen normal. Both sets of 
stridulating organs present. Palpus moderately large; tibia with a long 
stout process; ambolus long, coiled, stout at base, slender at tip. 

Female . — Similar to male; except, head not modified, legs stouter. 
Abdomen larger. Carapace ovoid, as in male, but head slightly wider. 
Clypeus dightly protruding; height about 2.5 diameters of a. s. eye. 
Eye area occupies about 0.7 width of head; a. m. eye smaller than the 
others. Posterior eye row dightly procurved; p. m. eye 1.0 diameter 
apart, 0.9 diameter from side eye. Anterior row faintly procurved; 
a. m. eye about 0.5 diameter apart, 0.6 diameter from side eye. Median 
ocular quadrangle longer than wide, wider behind. Chelicerae reclined; 
fang groove with four t^th in front, three behind. Epigjmum small, 
consisting mainly of a simple convex plate, with openings at the sides, 
and through which a pair of long, slender tubes are visible. 
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Measurements: 

& 


9 



Mm. 

Ratio 

Mm. 

Ratio 

Length 

Cephalothorax: 

... 1.75 

219 

1.90 

224 

Length 

Width 

... 0.80 
... 0.70 

100 

88 

0.85 

0.70 

100 

82 

Tibia-patella: 





1 

... 0.75 

94 

0.75 

88 

4 

... 0.80 

100 

0.82 

96 


Type Wyoming: Bridge Bay, Yellowstone Late, Jtme 20, 

1938, cf 2 9 . 

Other record. — ^Utah: Provo River at Cobble Rest Camp, July 30, 
1936, 2 cf , W. Ivie. 


Minyriolus pampia, new species 
Figs. 83-87 

Male. — Color: Carapace brown, marked and shaded with blackish. 
Chelicerae dark brown. Sternum, labium and endites dark dusky 
brown. Legs and proximal segments of palpus light brownish yellow; 
distal part of palpus dusky brown. Abdomen black. Spinnerets 
brown. 

Structure: Size moderately small. Carapace broad and rounded; 
head narrow, slightly elevated. Height of cl 3 ^eus about 4 diameters 
of an a. s. eye. Eyes small. Posterior eye row slightly procurved; 
p, m. eyes 2.0 diameters apart, 2.5 diameters from side eyes. Anterior 
row about straight; a. m. eyes 1.0 diameter apart, 1.7 diameters from 
side eyes. Median ocular quadrangle decidedly longer than wide, 
wider behind than in front. 

Chelicerae reclined. Sternum broad, separating hind coxae by 
about a length of one of them. Legs moderately short; tarsi 1 slightly 
inflated. Palpus moderately large. Tibia with a long dorsal process, 
with a bent tip. Embolus long and stout, with a semi-spiral tail-piece 
with a slender pointed process arising near the point of attachment and 
extending distally, and with a broad, flat attachment near the tip. 


Measurements: 

cf 

Mm. Ratio 

Length 1 35 200 

Cephalothorax; 

Length 0.68 100 

Width 0.63 93 

Tibia-patella: 

1 0.60 88 

4 0.70 103 


Type locality. — ^Northwest Territory, Canada: River Clyde, 
Baffin Island, June 2, 1945, c?, Jack P. Woolstenhulme. 


Genus Montilaira Chamberlin, 1921 

J. New York Ent. Soc., 29: 40. 

Orthotype: MontUaria uta (Chamberlin). 
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MontOaria relicta, new species 
Figs. 69-70 

Female. — Color; Carapace yellowish brown, lightly shaded and 
marked with dudcy. Chelicerae and endites orange. Sternum and 
labium dudry brown. Legs and palpi yellowish orange. Abdomen 
dark gray. Spinnerets orange. 

Structure: Size large. Structure essentially normal. Eye area 
occupying more than two-thirds the width of the head. Eyes 
moderately small; a. m. eyes a little smaller than the others. Posterior 
eye row faintly recurved; p. m. eyes about 1.0 diameter apart, 0.7 
diameter from side eyes. Anterior row straight; a. m. eyes 0.5 diameter 
apart, 0.5 diameter from side eyes. Height of clypeus about 2.5 of 
a. s. eye. 

Chelicerae moderately stout; fang groove with five teeth in front, 
four teeth behind near base of fang, of which the mesal is the largest 
and the others tiny. Stridulating file pro min ent. Legs moderately 
long and stout. Ep^ynum simple; openings concealed from ventral 
view. 


Measurements: 

9 



Mm, 

Ratio 

Length 

Cepnalothorax: 

2.50 

236 

Length 

1.10 

100 

Width 

Tibia-patella: 

0.80 

73 

1 

1.20 

109 

4 

1.25 

114 


Type tocoZify.— Vermont: Mt. Mansfield, June 14, 1927, 9, R. V. 
Chamberlin. 

Genus Oedothoraz Bertkan, 1883 

Verb, natuif. Ver. preus. Rheinlaade u. Westfalens, 40: 228. 

Gaierotype: Oedothorax gibbostis. 

Oedothoraz cascadeus, new species 
Figs. 77, 78 

Female. — Color: Carapace light brown, distinctly marked with 
dudcy in the usual patton; a blackidi mark extendkg of a. m. eyes 
nearly to edge of clypeus. Chelicerae light brown. Endites light dusky 
brown. Sternum and labium dark du^ brown. Legs and palpi light 
brown. Abdomen dark gray. Spinnerets dusky brown. Epigynum 
dusky brown. 

Structure: Size medium; body slightly elongate. Carapace essen- 
tially normal, slightly elongate. Height of clypeus about 2.5 diameters 
of a. s. eye. Eye area occupies about 0.7 width of head; a. m. eyes only 
a little smaller than the others. Posterior eye row straight; p. m. eyes 
1.0 diameter apart, 0.9 diameter from side eyes. Anterior row straight; 
a. m. eyes 0.4 diameter apart, 0.4 diameter from side eyes. Median 
ocular quadrangle longer than wide, wider bdiind than in front. 
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Chelicerae vertical; fang groove with five teeth in front, five small teeth 
behind. Sternum normal, separates hind coxae by about a diameter. 
Legs normal length, moderately stout. Abdomen somewhat elongate. 
Epigynum moderately small; resembles epigynum of 0. trilobatus in 
general appearance. 

Measurements: 

9 



Mm. 

Ratio 

Length 

Cephalothorax: 

1.80 

240 • 

Length 

0.75 

100 

Width 

Tibia-patella: 

0.55 

73 

1 

0.62 

83 

4 

0.73 

97 


Type locality. — Idaho; Cascade, July 5, 1943, 9 , W. Ivie. 

Genus Pselothorax, new 

Cephalothorax greatly elevated and shaped like a truncated cone; 
conspicuously depressed or pitted above, with a diarply impressed 
curved furrow in the depression setting off the head posteriorly, the 
head not otherwise definitely set off from the thorax. Posterior row of 
eyes slightly procurved, the anterior row straight, the two lateral eyes on 
each side contiguous. Bulb of male palpus with a well developed 
embolus which terminates at the distal end of the terminal lobe of the 
bulb; tibia very short, flaring in cup4ike form, without apophysis. 
Abdomen high and proportionately short. Tibia of fourth legs lacking 
spines. 

Orthotype; Psdothorax atopus, new species. 

Pselothorax atopus, new species 

Cephalothorax dusky over yeUow; legs brownie yellow. Abdomen 
dusky brown, above marked with six pairs of transversdy elongate 
light spots and two transverse light lines between the last pair of these 
and the spinnerets; spinnerets yellow; area in front of genital furrow 
enclosed by a light colored line; behind the furrow on each side a 
longitudind light line. 

Clypeus very high. Anterior median eyes separated by a diameter 
of one of them, or a little more, each contiguous or nearly so with the 
lateral eye. Posterior median eyes somewhat less than their diameter 
apart, each a little farther from the lateral. Length, 2.5 mm. 

Type locality. — ^Utah; Salt Lake County, at mouth of Red Butte 
Canyon. One male taken in sifting leaves by Kathleen Lafferty. 

Genus Sciastes Crosby, 1938 

Jour. New York Ent. Soc., 46: 75. 

Orthot 3 ^e: Sciastes iruncatus (Emerton). 

Sciastes tenna, new species 
Fig. 79 

Female. — Color: Carapace brown, with a pair of longitudinal lighter 
spots on back of head. Chelicerae and endites orange brown. Sternum 
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and labium light dusky brown. Legs and palpi orange brown. Abdomen 
dark gray. Spinnerets light orange. Epigynum dusky orange. 

Structure: Size medium. Eyes protruding slightly over cl 3 rpeus. 
Eyes occupying a little more than half the width of the head. Posterior 
eye row recurved. P. m. eyes about 1.0 diameter apart, 0.9 diameter 
from larger side eyes. Anterior row straight; a. m. eyes 0.4 diameter 
apart, 0.5 diameter from much larger side eyes. Median ocnalar quad- 
rangle much wider behind than in front, about as wide behind as long. 
Height of clypeus about 3.0 diameters of an a. s. eye. 

Chelicerae slightly reclined; fang groove with five teeth in front, 
three behind. Sternum separating hind coxae by a diameter of one of 
them. Palpus somewhat enlarged in the tibia and tarsus. Epigynum 
extended slightly behind, concealing single large opening beneath. 


Measurements: 

$ 



Mm, 

Ratio 

Length 

Cephalo thorax: 

1.85 

195 

Length 

0.95 

100 

Width 

Tibia-patella: 

0.75 

79 

1 

0.75 

79 

4 

0.77 

81 


Type locality , — ^Tennessee; Little Pegion Creek, Great Smoky 
Mts., July 9, 1933, W. Ivie. 

Genus Scironis Crosby, 1938 

Jour. New York Ent. Soc,, 46: 72. 

Orthot 3 rpe: Scironis tarsalis (Emerton). 

Scironis autor, new species 
Fig. 104 

Female, — Color: Carapace yellowish brown, with sides of head a 
little darker; eyes on small black spots. Chelicerae orange brown. 
Endites pale orange brown. Sternum and labium yellowish, lightly 
shaded with dusky. Legs and palpi light brownish orlange. Abdomen 
pale yellowish gray. Spinnerets light yellowish. Epigynum yellowish, 
reddish brown, and dudqr. 

Structure: Size medium. Carapace moderately large, head slightly 
large, rounded, highest near middle; median groove absent. Clypeus 
light, smooth, slightly protruding; height about 4 diameters of a. s. eye. 
Eyes small; eye area occupies between 0.6 and 0.7 width of head. 
Posterior eye row slightly recurved; p. m. eyes about 2.0 diameters 
apart, 2.6 ^ameters from s. e. Anterior row slightly recurved; a. m. 
eyes about 0.5 diameter apart, 2.0 diameters from the side eyes. Median 
ocular quadrangle slightly wider than long, wider behind than in front. 

Chelicerae vertical, moderately stout; stridulating file weak, but 
distinct, fang groove with five teeth in front, four small teeth behind. 
Sternum normal, separates hind coxae by about a diameter. Legs long. 
Abdomen normal; epigastric plates with a weak stridulating file. 
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Epigynum with a broad transverse lobe, hollowed out in middle and 
front, as usual; anterior pits absent. 


Measurements: 


9 

Mm. 

Ratio 

Length 

1.95 

209 

Cephalothorax: 

Length 

0.93 

100 

Width 

0.70 

75 

Tibia-patella: 

1 

0.95 

102 

4 

1.00 

107 


Type locality . — California: Guernsey Cr., Sept. 7, 1935, 9 , R. V. 
Chamberlin and W. Ivie. 

Scironis simay new species 
Figs. 106, 106 

Male. — Color: Carapace Ught brownisdi yellow; eyes narrowly 
ringed with black. Chelicerae light orange brown. EncHtes, sternum, 
legs and palpi light yellowish; palpal organs darker. Labium light 
dusky yellow. Abdomen pale gra 3 dsh yellow. Spinnerets light 
yellowish. 

Structure: Size medium to small. Carapace essentially normal, 
head not modified, rounded; median groove absent. Cl 5 rpeus slightly 
protruding; height about 4 diameters a. s. eye. Eyes smaU; eye area 
occupies about 0.5 width of head. Posterior eye row slightly pro- 
curved; p. m. eye about 1.5 diameters apart, 1.0 diameter from side 
eyes. Anterior row straight; a. m. eyes about 0.5 diameter apart, 0.8 
diameter from side eyes. Median ocular quadrangle wider than long, 
much wider behind than in front. 

Chelicerae vertical, normal; ectal side smooth, stridulating file 
apparently absent; fang groove with four teeth in front. Sternum 
moderately large, convex; separates hind coxae by 1.5 diameters. Legs 
moderately weds. Abdomen normal. Femur normal. Patella normal, 
a little longer than wide. Tibia wider than long, spread out distally 
with a conical process on dorsal rim. Tarsus enlarged, somewhat 
bell-shaped. Paracjrmbium moderately large, strongly hooked. Embolus 
long and coiled, making about one and a t^lf large turns, stout at b^, 
very slender distally; tail piece short, slightly curved in same direction 
as base of embolus, with a long, white, 1^-like lamella. 

Measurements: 


Length 

Cephalothorax: 

Length 

Width 

Tibia-patella: 

Type locality . — Oregon: Comstock, Sept. 9, 1935, cf, R. V. 
Chamberlin and W. Ivie. 


cT 

Mm. Ratio 

1.60 229 

0.70 100 

0.56 80 

0.70 100 

0.76 108 
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Genus Scylaceus Crosby, 1938 

Jour. New York Ent. Soc., 46: 91. 

Ortholype: (Emerton). 


Scylaceus divisus, new species 
Fig. 108 

Female, — Color: Carapace yellowidi, very lightly marked vnth 
dusky; eyes on black spots. Chelicerae yellowish brown. Endites 
light yellow. Sternum and labium yellow, shaded with dusky. Palpi 
and legs light yellow. Abdomen pale gray, shaded around spinnerets. 
Spinnerets pale yellow. Epig 3 mum pale yellow, light brownish and 
dusky. 

Structure: Size medium to small. Carapace normal. Clypeus 
slightly protruding; height a 3 diameters of a. s. eye. Eye area occupies 
about 0.6 width of head; a. m. eye much smaller than the others. 
Posterior eye row slightly recurved; p. m. eye 0.9 diameter apart, 0.7 
diameter from side eye. Median ocular qua(^angle slightly wider than 
long, much wider bdbind. 

Chelicerae slightly reclined; stridulating file distinct; fang groove 
with five large teeth in front, five small teeth behind. Sternum normal. 
Legs moderately slender. Abdomen with stridulating files on epigastric 
plates. Epigynum with a large cross-piece behind, grooved along the 
middle and containing a small lobe in the posterior end of the groove; a 
large anterior lobe extending posteriorly. 


Measurements: 


Length 

Cepnalothorax: 

Length 

Width 


Tibia-patella: 

1 

4 


9 

Mm. Ratio 

1.50 200 

0.75 100 

0.60 80 

0.78 104 

0.84 112 


Type locality . — ^North Dakota: Divide Co., 1936-1938, 9 , Joe 
Davis. 

Scylaceus amylus, new species 
Fig. 107 

Female . — Color: Carapace brownish-yellow; eyes on black spots. 
Chelicerae light brown. Endites light brownidi orange. Sternum and 
labium yeUowi^, highly diaded with dudsy. Abdomen pale gray, 
shaded with darker gray on dorsum, venter, and around spinnerets. 
Spinnerets yellowish. Epigynum yellowidi, brownish and dusky. 

Structure: Size small. Carapace normal; convex back of the eyes; 
without median groove. Clypeus slightly protruding; height about 
2.2 diameters of a. s. eye. Eye area occupies about 0.5 width of head; 
a. m. eye much smaller than the others. Posterior eye row straight; 
p. m. eye 0.9 diameter apart, 0.6 diameter from side eye. Anterior row 
straight; eye subcontiguous. Median ocular quadrangle longer than 
wide, much wider behind than in front. 
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Chelicerae vertical; fang groove with four large teeth in front. 
Sternum moderately large; separates hind coxae by a little more than 
one^ diameter. Legs moderately short. Epigynum large, with a 
distinct rectangular cross piece behind and an obscure median septum. 


Measurements: 


Length 

Cepnalothorax: 

Length 

Width 

Tibia-patella: 


Q 


Mm. 

Ratio 

1.24 

218 

0.57 

100 

0.45 

79 

0.42 

74 

0.47 

82 


Type locality , — Ohio; Sugar Grove, August 3, 1935, 9 , Barrows and 
Ivie. 

Tins species closely resembles pallidus in size, color, and structure, 
but differs considerably in the details of the epigynum. 


Scylaceus palks, new species 

Female, — Color: Carapace, legs, palpi, sternum, labium, endites and 
spinnerets pale yellowish. Chelicerae brownish yellow. Abdomen 
pale grayish white. Epigynum yellowish brownish and dudry. 

Structure: Size very small. Carapace normal, slightly elongate; 
without median groove. Clypeus slightly protruding; height about 2.0 
diameters of a. s, eye. Eye area occupies between 0.6 and 0.7 width of 
head; a. m. eye much smaller than the others. Posterior eye row about 
straight, very slightly procurved; p. m. eye about 1.2 diameters apart, 
0.8 diameter from side eye. Anterior row slightly recurved; a. m. eye 
about 0.4 diameter apart, 0.8 diameter from side eyes. Median ocular 
quadrangle about as wide as long, much wider behind. 

Chelicerae vertical. Sternum large; hind coxae separated by more 
than a diameter. Legs with tarsi nearly as long as metatarsi. Epigynum 
with a small cross-piece behind, and with a long, rounded med^ ridge 
forming an inverted T with it; spermathecae and tubes conspicuous. 


Measurements: 


Length 

C^halo thorax: 

Length 

Width 

Tibia-patella: 


1 . 

4. 


9 


llm. 

Ratio 

1.00 

208 

0.48 

100 

0.86 

75 

0.37 

77 


Type locality , — Illinois: Pallas Park, October 19, 1941, 9, R. 
Wenzel. 

This species is smaller and lighter in color than pallidus. It is more 
slender in the body, and there are minor differences in the eyes and 
epigynum. 
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Genus Spirembolus Chamberlin, 1920 
Canad. Ent., 52: 197. 

Orthot 3 rpe: (Chamberlin). 

Spirembolus cheronus, new species 
Figs. 109, no 

Female. — Color: Carapace yellowidi brown, lightly marked with 
dusky; interocular area largely black. Chelicerae^ and endites yellowish 
brown. Sternum and labium dt^ky over yellowfeh brown. Legs and 
palpi yellowish brown, end of femora ringed with dusky. Abdomen 
blackish. Spinnerets light brown. Epig 5 mum dusky brown. 

Structure: Size medium to small. Carapace normal, median groove 
absent. Clypeus vertical; height about 2.0 diameters of a. s. eye. Eye 
area occupies about 0.6 width of head; a. m. eyes smaller than the others. 
Posterior eye row straight; p. m. eyes about 1.0 diameter apart, about 
0.9 diameter from side eye. Anterior row straight; a. m. eyes about 0.6 
diameter apart, 0.6 diameter from side eye. Median ocular quadrangle 
slightly longer than wide; wider behind than in front. 

Chelicerae vertical, stout; fang groove with five teeth in front; 
stridulating file present. Sternum normal; separates hind coxae by 
about a dimeter. L^s moderately short; leg 4 much longer than leg 1. 
Epig 3 mum simple; from ventral view, there is a pair of broad lateral 
lob^, raised at posterior edge, and narrowly separated in the middle, 
exposing the posterior sclerite, from posterior view, the lateral lobes 
each have a large opening on "^e posterior-mesal side, and the posterior 
sclerite is moderately sn^l, somewhat longitudinally rectangular with 
rounded comers. 


Measurements: 

9 



Mm. 

Ratio 

Length 

Cephalo thorax: 

1.95 

222 

Length 

0.88 

100 

Width 

Tibia-patella: 

0.65 

74 

1 

0.64 

73 

4 

0.75 

83 


Type locality . — ^Wyoming: Thumb, Yellowstone Park, June 23, 1938, 
9 , W. Ivie. 


Spirembolus ordnoides, new species 
Fig. 41 

Female. — Color: Carapace light brown, faintly marked with dusky. 
Chelicerae and endites light brown with pale tips. Sternum and labium 
dark dudsy brown. Legs and palpi yellowish brown. Abdomen dark 
gray. Spinnerets light browni^ yellow. Epigynum yellowidi b^own 
and dusl^ brown. 

Structure: Size medium. General structure moderately robust. 
Carapace normal; head smoothly rounded except for the eyes. Height 
of clypeus about 3.5 diameters of a. s. eye at position of lateral eyes. 
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Eyes small; a. s. eyes slightly larger than the others. Eye area occupies 
about 0,6 width of head. Posterior eye faintly procurved; p. m. eyes 
1.3 diameters apart, 1.2 diameters from side eyes. Anterior slightly 
rectu^ed; a. m. eyes 0.3 diameter apart, 1.5 diameters from side eyes. 
Median ocular quadrangle about as long as wide, much wider behind 
than in front. 

Chelicerae vertical; fang groove with five teeth in front (including 
a small nodule near base of fang) and five small teeth behind. Legs, 
sternum and abdomen normal. Epig 3 nium of medium size. 

Measurements: 


Length 

Cephalothorax: 

Length 

Width 

Tibia-patella; 


1 . 

4 


9 


Mm. 

Ratio 

2.30 

219 

1.06 

100 

0.78 

74 

1.00 

95 

1.12 

107 


Type locality . — California: Summit Mt. Palomar, July 26, 1931, 
9 , R. V. Chamberlin and W. Ivie. 


Spirembolus maderus, new species 
Fig. Ill 

Female. — Color: Carapace yellowish brown, marked with dusky in 
the usual pattern; interocular area blackish. Chelicerae and endites 
light brown, lighter at the tips. Sternum and labium dusky over 
yellow. Legs and palpi yellowish brown, lighter at the joints. Abdomen 
dark gray. Spinnerets light brownish yellow. Epigynum brownish 
yellow and du^. 

Structure: Size small to medium. Carapace normal; dorsal profile 
slightly undulating, Cl 3 q)eus slightly protruding; height a 3.0 diameter 
of a. s. eye. Eye area occupies a 0.6 width of head; a. m. eye a little 
smaller than the others. Posterior eye row straight; p. m. eye about 
1.2 diameters apart, 0.8 diameters from side eye. Anterior row slightly 
procurved; a. m. eye about 0.3 diameter apart, 1.0 diameter from the 
side eye. Median ocular quadrangle about as long as wide, wider 
behind. 

Chelicerae about vertical; stridulating file present; fang groove with 
five large teeth in front, five small teeth behind; a row of three small 
setigerous tubercles along mesal edge of each chelicerae in front. Sternum 
moderately large; separates hind coxae by about a diameter. Epi- 
gastric plates with a fine, but distinct, stridulating file; a distinct pick 
on coxae 4. Epigynum of the usual form. 


Measurements: 


Length 

Cephalothorax: • 

Length 

Width 

Tibia-patella: 

1 

4 


9 


Mm. 

Ratio 

1.70 

205 

0.83 

100 

0.68 

70 

0.70 

84 

0.80 

96 
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Type locality, — Arizona: Madera Canyon, Santa Rita Mts., 
September 8, 1941, 9 , W. Ivie. 

Other records. — California: Henshaw Dam, July 25, 1931, 9 , 
Chamberlin and Ivie; Irvine Park, near Santa Ana, July 17, 1931, 9 , 
Chamberlin and Ivie. 

This may be the female of 5. spiraiulus (Banks). 

Spirembolus orthus, new species 
Fig. 112 

Female. — Color: Carapace yellowish brown, lightly marked with 
dusky in the usual pattern. Chelicerae light brown. Endites pale 
brownish. Sternum and labium dusky over yellow. Legs and palpi 
light brown. Abdomen medium gray. Spinnerets light brown. 
Epigynum brownish yellow and dark brown. 

Structure: Size small. Carapace normal; dorsal profile smooth. 
Clypeus slightly protruding; height about 2.5 diameters of a. s. eye. 
Eye area occupies about 0.6 width of head; a. m. eyes a little smaller 
than the others. Posterior eye row straight; p. ni. eye about 1.0 
diameter apart, 0.7 diameter from side eye. Anterior row straight, 
faintly procurved; a. m. eye about 0.3 diameter apart, 0.6 diameter 
from side eye. Median ocular quadrangle about as wide as long, 
wider behind than in front. 

Abdomen with stridulating file on epigastric plates. Epigynum 
moderately small; with conspicuous spermathecae and with the usual 
cross-piece behind, which is extended forward in the middle as a short 
bltmt septum. 


Measurements: 

9 



Mm, 

Ratio 

Length 

Cepnalo thorax: 

<, 1.65 

236 

Length 

Width 

0.70 

100 

0.55 

79 

Tibia-patella: 

0.60 


1 

86 

4 

0.67 

96 


Type locality. — California; W. side Owens Lake, August 6, 1931, 
9 , W. Ivie. 

This species closely resembles 5. whitneyana Chamberlin and Ivie. 
The color appears to be a little lighter and the epig 3 mum shows minor 
differences; principally, the median septum is more distinct and the 
lateral arms of the cross-piece, seen from ventral view, are a little 
longer and more slender. 

Genus Tachygyna Chamberlin and Ivie, 1939 

VII Intern. Kongress Mr Ent., p. 61. 

Orthot 3 ?pe: Tachygyna vancouverana Chamberlin and Ivie. 

TachygTna paita, new species 
Figs. 135, 136 

Male. — Color: Carapace 3 rellowish brown, marked with dndcy in 
the usual pattern; interocular area dusky. Chelicerae brown, lighter 
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at distal end. Endites light dusky brown with light tips. Sternum 
and labium dark dusky over yellow. Legs and palpi light yellowish, 
palpal organs darker. Abdomen dark gray. Spinnerets light yellowish. 

Structure: Size small. Carapace normal. Cl 3 ^eus slightly pro- 
truding; height a 2.5 diameter of a. s. eye. A. m. eyes much smaller 
than the others; eye area occupies about 0.6 width of head. Posterior 
eye row faintly procurved; p. m. eye about 0.7 diameter apart, 0.6 
diameter from side eye. Anterior row straight; a. m. eye about 0.3 
diameter apart, 0.6 diameter from side eye. Median ocular quadrangle 
slightly longer than wide, wider behind than in front. 

Chelicerae vertical, normal. Sternum large, convex, truncate 
behind ; separates hind coxae by more than a diameter. Legs moderately 
short. ^ Palpus of mec^um size; dorsal rim of tibia only slightly modified. 
C 3 niibium ^ riot modified. Parac 3 rmbium normal, moderately large. 
Embolic division with a short, broad, flat tail-piece; with a short spur 
at base of embolus; embolus cur\^ed in a half circle. 

Length, 1.36 mm. Length of cephalothorax, 0.62 mm.; ’width, 
0.49 mm.; tibia-patella 1, 0.47 mm.; tibia-patella 4, 0.53 mm. 

Type locality. — ^Utah: Mirror Lake, Uintah Mts., August 18, 1942, 

holotype, (W. Ivie coll.). 

Tachygyna sima, new species 
Figs. 137, 138 

Female. — Color: Carapace light brown, conspicuously marked with 
dusky; eyes on black spots which are connected together. Chelicerae 
light brown, paler distally. Endites dusky brown with light tips. 
Legs and palpi pale brown, with the joints narrowly shaded. Abdomen 
blackish. Spinnerets light brown. Epigynum brown, shaded with 
dusky. 

Structure: Size small. Carapace essentially normal; median groove 
present. Clirpeus slightly protruding; height 1.8 diameters of a. s. eye. 
A. m. eyes much smaller than the others, which are large; eye area 
occupies about 0.8 width of head. Posterior eye row straight; p.^ m. eye 
about 0.8 diameter apart, 0.5 diameter from side eye. Anterior row 
straight; a. m. eye about 0.8 diameter apart, 0.9 diameter from side eye. 
Median ocular quadrangle about as wide as long, wider behind than in 
front. 

Chelicerae vertical; stridulating file present. Sternum large, 
truncate behind; separates hind coxae by more than a diameter. Legs, 
palpi and abdomen normal. Epigjmum large and rather long. 

Length, 1.35 mm. Length of cephalothorax, 0.66 mm.; width, 
0.50 mm. Length of tibia-pateUa 1, 0.56 mm.; tibia-patella 4, 
0.62 mm. 

Type locality.— BmTiSH Columbia: Vancouver Id., Sidney, 9 
holotype taken by R. V. Chamberlin and W. Ivie, Sept. 10, 1935. 

Tachygyna watona, new species 
Figs. 133, 134 

Female. — Color: Carapace light yellowish brown, lateral margins 
lightly shaded; eyes on black spots. Chelicerae and endites yellowish 
brown. Sternum and labium dvsky yellow. Legs and palpi light 
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yellowish brown; the distal end of coxae shaded on ventr^ side. 
Abdomen light gray. Spinnerets light brownish yellow. Epigynum 
brownish. 

Structure: Size small. Carapace normal. Clypeus slightly pro- 
truding; height a 2.0 diameters of a. s. eye. Eye area occupies about 
0.6 width of head; a. m. eye much smaller than the others. Posterior 
eye row procurved; p. m. eye about 1.1 diameters apart, 1.0 diameter 
from side eye. Anterior row faintly recurved; a. m. eye about 0.7 
diameter apart, 0,9 diameter from side. Median ocular quadrangle 
longer than wide, wider behind than in front. 

Chelicerae moderately short, slightly reclined. Sternum large; 
separates hind coxae by more than a diameter. Legs moderately short; 
tarsi 1 and 2 nearly as long as metatarsi. Abdomen normal. Epig 3 nium 
t 3 ^ical, with minor variations. 

Length 1.4 mm. Length of cephalothorax, 0.64 rnm.; width, 
0.50 mm. Length of tibia-patella 1, 0.50 mm.; of tibia-patella 4, 
0.57 mm. 

Type locality . — ^Utah: Mirror Lake, Uintah Mts., Oct. 15, 1939, 9 
holotype. 


Genus Tapinocyba Simon, 1884 

Arachnides de France, 5: 778. 

Generotype: Topincyha praecox Cambridge. 

Tapinocyba alpha, new species 
Figs. 154, 155, 156 

Carapace with ground color a pale grayish tan, with pars thoracica 
dusky and the lateral margins black; on the caudal part of the head a 
shield-shaped dudcy area from the front of which three dark lines run 
forward, the middle one of these extending only part way to the eyes 
and the lateral ones reaching to or nearly to the lateral eye on each 
side behind which there is a well defined dark dot. Legs clear pale 
yellow. Sternum of same color as carapace, dusky throughout. Endites 
clear yellow. Abdomen dusky or nearly black throughout. Spin- 
nerets pale. 

Posterior row of eyes recurved, the medians not fuUy their diameter 
apart and slightly closer to the laterals. Qxiadrangle of median eyes 
much narrower in front than behind. Anterior row of eyes straight, 
the eyes contiguous, the medians notably smaller than the laterals, the 
black area on which they stand extending some distance down on 
clypeus. Furrow of cheHcerae with three large teeth on anterior 
margin and two small ones on posterior margin. 

Epigynum as shown in fig. 154, and the features of the male palpus 
as shown in figs. 155 and 156. 

Length, 1 mm. 

Type locality . — ^Utah: Salt Lake City, Dry Creek Canyon, cTcf, 
1 9 , Oct. 22 and 30, 1932. Also paratype, summer of 1933. 

Tapinocyba (?) gamma, new species 
Fig. 153 

Carapace yellow, with a shield-shaped area outlined in black and 
bisected by a longitudinal median blatk line, a line extending forward 
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from each anterior comer to a posterior lateral eye and a fine median 
line running forward to a point between the posterior median eyes; 
carapace also dusky on lower sides, especially along margins. I^gs 
clear yellow. The rather strongly convex sternum dusky over yellow. 
Endites yellow. Labium dusl^^ across anterior border. Abdomen 
solid black throughout but the spinnerets yellow. 

Posterior row of eyes a little procurved; median about their diameter 
apart, obviously nearer to the laterals. Anterior row of eyes straight, 
the eyes nearly contiguous, with the medians notably smaUer than the 
laterals. Anterior margin of furrow of chelicera with three relatively 
large and well spaced teeth; the posterior margins with fine small teeth 
in a close series. 

Epigynum as shown in fig. 158. 

Len^h, 1.3 mm. 

Type locality . — ^Utah: Uintah Mts., Mirror Lake, several 9 9 taken 
July 28, 1936, by W. Ivie. 

Tapinocyba idahoana, new species 
Figs. 129, 130 

Female. — Color: Carapace dark dusky brown. Chelicerae light 
brown. Labium and sternum dark dudqr brown; endites a little 
lighter. Legs and palpi light brown. Abdomen dense black. Spin- 
nerets dusky brown. Epig 3 mum dusky brown. 

Structure: Size small. General structure short and broad; legs 
short. Carapace broad; head narrowed; clypeus rounded across front. 
Chelicerae very slightly protruding; height about 2,5 diametos of a. s. 
eye. Eye area occupies about 0.7 width of head; eyes a little above 
average in size ; a. m, eyes smaller than the others. Posterior eye row 
faintly procurved; p. m. eyes about 1.0 diameter apart, about 0.8 
diameter from side eyes. Anterior row straight; a. m. eyes 0.5 diameter 
apart, 0.6 diameter from side eyes. Median ocular quadrangle longer 
than wide, wider behind than in front. 

Chelicerae slightly reclined; fang groove with four teeth in front, 
four small teeth behind. Sternum a little wider than long; broadly 
truncate behind, separating the hind coxae by a full length of one of 
them. Legs short. Abdomen moderately wide. Epigynum consists 
of a short, flattened lobe extending posteriorly, with the tip split at the 
middle; with a small cavity near middle of ventral side, which contains 
the openings; and with a wide, rounded dorsal plate, concealed with 
the tip divided in the middle for a short distance. 


Measurements: 

9 

Mm. 

Ratio 

Length 

1.45 

234 

Cephalothorax; 

Length 

0.62 

100 

Width 

0.56 

90 

Tibia-patella: 

1 

0.48 

77 

4 

0,55 

86 


Type locality . — Idaho: 2 mi. N. E. Fruitland, June 30, 1943, 9, 
W. Ivie. 
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Tapinocyba iowa new species 
Figs. 124, 125 

Female, — Color: Carapace light brownish yellow, shaded with dusky 
on the lateral margins and with black rings around the eyes. Chelicerae 
and endites orange. Sternum and labium dusky yellow. Legs and 
palpi light yellow, with end of coxae narrowly margined with black. 
Abdomen d^k gray. Spinnerets light brown. 

Structure: Size small; slightly elongate. Eye area occupying 
three-fourths width of head. Anterior median eyes a little smaller 
than the others. Posterior row about straight; p. m. eyes 0.9 diameter 
apart, 0.6 diameter from side eyes. Anterior row straight; a. m. eyes 
0.3 diameter apart, 0.4 diameter from side eyes. Height of clypeus 
1.7 diameter of a. s. eye. Median ocular quadrangle wider behind 
than in front, about as wide as long. Chelicerae vertical; fang groove 
with five very small teeth in front and four denticles behind. Legs 
moderately long. Epigynum small, flat; with a ‘pair of small openings 
on the dorsal side of the tip. 


Measurements: 


Length 

Cepnalothorax: 

Length 

Width 


Tibia-patella: 

1 

4 


9 


Mm. 

Ratio 

1.30 

232 

0.56 

100 

0.40 

71 

0.56 

100 

0.60 

107 


Type locality. — Iowa: Washington Co., 1935, 9, Floyd Andre. 


Tapinocyba kesimba, new species 
Figs. 117-121 

Male^ female. — Color: Carapace pale brownish-yellowish, sometimes 
lightly marked with dudcy; eyes on black spots. Chelicerae light 
orange brown. Endites pale orange. Stemiun and labium yellowish, 
more or less shaded with dusky. Palpi and legs yellowish. Abdomen 
pale or medium ^ay. Spinnerets yellowish, sometimes lightly shaded 
with dusky. Epigynum yellowish brown and dusky. 

Structure: Size small. Carapace oval; head of male slightly ele- 
vated with posterior rise abrupt; head ojE female normal. Eye area 
occupies about 0.6 width of head. Clypeus high, slightly protruding; 
height about 3.0 diameters of a. s. eye in male, about 2.2 diameters in 
fem^e. Eyes of medium size; a. m. much smaller than a. s., p. m. 
smaller than p. s. Posterior row slightly recurved; p. m. eyes about 
1.0 diameter apart, about 0.6 diameter from side eyes. Anterior row 
straight; a. m. eyes 0.4 diameter apart, 0.6 diameter from side eyes. 
Median ocular quadrangle barely wider than long, wider behind than 
in front. 

Chelicerae vertical; fang groove with four small teeth in front, two 
tiny teeth behind. Legs moderately small and slender, sternum 
normal. Male palpus with a moderately long, pointed dorsal process 
and with a single stout spine near base above; paracymbium slender and 
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strongly hooked; embolic division with a tooth-shaped tail-piece, a 
heavy middle section, and two curved thin, flattened terminal processes; 
the latter protected by a broad flat lamella. Epig 3 mum with a large 
po^rior plate, which is deeply cleft medially in front, and through 
which two comma-^aped dark spots appear; with an anterior lip-like 
process partly overlapping broad cavity. 


Measurements: 

cf 9 

Mm. Ratio Mm. Ratio 

Length 1.50 250 1.40 233 

Cephalo thorax: 

Length 0.60 100 0.60 100 

Width 0.45 75 0.45 75 

Tibia-patella: 

1 0.56 93 0.50 83 

4 0.62 103 0.53 88 


Type locality. — ^Arizona: K^bab Forest (V. T. Ranch), September 4^ 
1931, 2cf , 69 , R. V. Chamberlin. 

Other records. — Arizona: Kaibab Forest, September 4, 1931, 2cr,. 
6 9 , R. V. Chamberlin. Utah : Henry Mts., Sept. 9, 1929, cf , 5 9 , R. V. 
Chamberlin and W. J. Gertsch; Fish Lake, Sept. 4, 1929, 49 , R. V. 
Chamberlin and W. J. Gertsch; Strawberry Res., Sept. 2, 1928, 9,. 
R. V. Chamberlin. 


Tapinocyba (?) phana, new species 
Fig. 126 

Female. — Color: Carapace light yellowish-brown, lightly marked 
with dusky, and with side margins and interocul^ area blackish . 
Chelicerae light orange brown. Endites pale yellowish, lightly marked 
with dudcy. Sternum and labium dark dusky over yellow. Legs and 
palpi light yellowish. Abdomen dark gray. Spinnerets dusky yellow. 

Structure: Size small; body slightly elongate. Carapace narrow; 
clypeus rounded across front; slightly humped back of eyes. Eye area 
occupies about 0.6 width of head. Posterior eye row recurved ; p. m. eyes 
1.0 diameter apart, 0.5 diameter from side eyes. Anterior row slightly 
procurved; a. m. eyes 0.3 diameter apart, 0.3 diameter from the larger 
side eyes. Median ocular quadrangle a little wider than long, wider 
behind than in front. Chelicerae about vertical; fang groove with three 
small teeth in front, two small teeth behind. Sternum large, convex; 
truncate posterior end separates hind coxae by more than a diameter. 
Abdomen slightly elongate. Epig 3 mum covered with a large, trans- 
versely oval, clear plate, two large spermathecae in front of the ectal 
comers. 


Measurements: 


Length 

Cephalo thorax: 

Length 

Width 

Tibia-patella: 

1 

4 


© 

Mm. Ratio 
1.52 241 

0.63 100 

0.41 65 

0.58 92 

0.60 95 


Type locality. — Idaho: 4 mi, N. E, McCall, October 18, 1944, 9 . 
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Tapiaocyba (?) pontis, new species 
Figs. 127, 128 

Female. — Color: Carapace light brownish yellow, lightly marked 
with dusky; eyes on black spots. Chelicerae and endites orange brown. 
Sternum and labium dusky. Legs and palpi light yellowish. Abdomen 
light to medium gray. Spinnerets yellowish. Epig 3 nium yellowish 
and dusky. 

Structure: Size small, body slightly elongate. Carapace ovoid, head 
moderately broad, slightly convex back of the eyes. Height of clypeus 
about 2 diameters of an a. s. eye. Eye area occupies about 0.6 width 
of head. A. m. eyes much smalle r than the others. Posterior eye row 
procurved; p. m. eyes about a diameter apart, about 0.7 diameter from 
side eyes. Anterior row faintly recurved; a. m. eyes about 0.3 diameter 
apart, about 0.5 diameter from side eyes. Median ocular quadrangle 
longer than wide, wider behind than in front. 

Chelicerae slightly reclined, moderately diort; fang groove with four 
teeth in front, five teeth behind. Sternum normal ; separates hind coxae 
by about a diameter. Legs normal. Epigynum simple, with a large 
opening posteriorly which is mostly filled by the rounded posterior 
sclerite. 


Measurements: 


Length 

Cepnalothorax: 

Length 

Width 

Tibia-patella: 


9 

Mm, Ratio 
1.35 208 

0.65 100 

0.49 75 

0.50 77 

0.57 88 


■ Type locality . — ^Wyoming: Bridge Bay, Yellowstone Lake, August 11, 
1940, 2 9 . 


Tafrinocyba sacra, new ^ecies 
Figs. 122, 123 

Female. — Color: Carapace brown, lightly marked with dusky. 
Chelicerae and endites orange brown. Sternum and labium dusky 
brown. Legs and palpi ydlowish. Abdomen dark gray. Spinnerets 
yellowish. Epigynum dusky brown. 

Structure: Size small. Carapace essentially normal; clypeus dightly 
protruding; head slightly elevated bade of the eyes, height of clypeus 
about 2 diameters of an a. s. eye. Eye area occup 3 dng most of the 
width of the head. A. m. eyes much smaller than the others. Posterior 
row slightly procurved; p. m. eyes about 1.1 diameters apart, about 0.9 
diameters from side eyes. A. m. eyes about 0.7 diameter apart, 1.0 
diameter from the side eyes. Median ocular quadrangle wider behind 
than in front, about as wide behind as long. Chelicerae reclined. 
Epigynum simple, with two small round openings. 
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Measurements: 

Q 



Mm. 

Ratio 

Length 

1.30 

217 

Cephalo thorax: 

Length 

0.60 

100 

Widlih 

0.48 

80 

Tibia-patella: 

1 

0.45 

75 

4 

0.48 

80 


Type locality, — Ohio: Sugar Grove, Aug. 17, 19»3o, W. Ivie and W. M. 
Barrows. 

Taiwnocyba (?) vennontis, new species 
Fig. 152 

Female, — Color: Carapace yellowish brown, lightly shaded with 
dusky; space between the eyes blackish. Chelicerae and endites 
orange. Sternum and labium dusky brown punctate with small white 
dots. Palpi and legs yellow, legs more or less shaded at the proximal 
joints. Abdomen light gray. Spinnerets orange. Epigynum dusky 
brown. 

Structure: Size small. Structure essentially normal. Eye area 
occupying nearly two-thirds of head. A. m. eyes much smaller than 
the others. Posterior eye row slightly procurved; p. m. eyes about a 
diameter apart, about a radius from the side eyes. Posterior row 
straight; eyes sub-conti^ous. Median ocular quadrangle more than 
twice as wide behind as in front. Height of clypeus 2 diameters of an 
a. s. eye. Epigynvm a flattened plate, with a W-shaped dusky pattern 
showing through. 


Measurements: 

9 

Mm, 

Ratio 

Length 

Cephalo thorax: 

1.20 

200 

Length 

0.60 

100 

Width 

Tibia-patella: 

0,44 

73 

1 

0.50 

83 

4 

0.55 

92 

Type locality, — ^Vermont: Jamaica, 
Chamberlin. 

July 11, 1913, 

9, R. V. 


Genus Tigellinus Simon, 1884 
Arachnides de France, 5: 838. 

Generotype: Tigellinus furcillatus (Menge). 

Tigellinus (?) perditus, new species 
Fig. 131 

Female. — Color: Carapace brown. Chelicerae and endites light 
reddish brown with lighter tips. Sternum brown, slightly dudcy at the 
margins; labium dvSky brown. Legs and palpi yellowish brown. 
Abdomen dark ^ay. Spinnerets yellow. Epigynum reddish brown. 

Structure: Size medium; body somewhat elongate; legs moderately 
short. Carapace normal, dightly elongate, head narrowed. Height 
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of clypeus a little more than 2 diameters of an a. s. eye. Eye area 
occupies about two-thirds width of head. Eyes about equal. Posterior 
eye row straight; p. m. eyes about 1.0 diameter apart, 0.8 diameter from 
side eyes, j^terior row straight; a. m. eyes 0.2 or 0.3 diameter apart, 
0.5 to 0.6 diameter from the side eyes. Median ocular quadrangle 
slightly longer than wide, wider behind than in front. Chelicerae 
vertical; fang groove without teeth on its margins. Sternum large, 
separates hind coxae by a little more than a diameter. Legs moderately 
short. Abdomen large, elongate, oval. Epigynum consists of a large,, 
somewhat quadrangular, shiny, elongate plate. 

Measurements: 

$ 

Mm. Ratio 

Length 2.00 267 

Cepnalothorax: 

Length 0.75 100 

Width 0.68 77 

Tibia-patella: 


1 0.68 90 

4 0.80 107 


Type locality. — ^Uncertain, no data, probably vicinity of Salt Lake 
City, Utah, 2 $ . 

TigeUinus mesus, new species 
Fig. 132 

Female . — Carapace dark brown, inconspicuously marked with dusty. 
Chelicerae and endites dusty brown. Sternum and labium brownish 
black. Palpi and legs brownish orange, with the tibiae of legs 1 and 2 
and tibia and tarsus of palpus blackish brown; tibia 3 and 4 shaded, 
but lighter than 1 and 2. Abdomen shiny black. Spinnerets and 
epigynum dusky brown. 

Side medium. Carapace ovoid; head narrow and slightly elevated. 
Height of clypeus about 3.5 diameters of an a. s. eye. Eye area occupies 
about two-thirds the width of the head; eyes sub-equal. Posterior eye 
row sHghtly procurved; p. m. eyes about 0.9 dimeter apart, same 
distance from side eyes. Anterior row straight; a. m. eyes about 0.5 
diameter apart, same distance from larger side eyes. Median ocular 
quadrangle much longer than wide, a little wider behind than in front. 
Chelicerae vertical. Sternum normal; hind coxae separated by about 
a diameter. Legs moderately large. Abdomen broad. Epigynum 
with a large posterior plate, appearing as a transverse bar in ventral 
view, in front of which is a transverse opening. 


Measurements: 


9 

Mm. 

Ratio 

Length 

2.50 

250 

Cephalo thorax: 

Length 

1.00 

100 

Width 

0.72 

72 

Tibia-patella: 

1 

0.95 

95 

4 

1.07 

107 


Type locality . — COLORADO: Pikes Peak (11,600 ft.), June 22, 1940,. 
9 , W. Ivie. 
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Tigellinus weber, new species 
Pig. 160 

Carapace dusky chestnut. Legs light orange yellow. Sternum 
dusky chestnut. Endites orange. Abdomen black above and over the 
sides, the venter grayish black except in front of the furrow where the 
color is yellow. 

Post^or row of eyes procurved, eyes subequal, or the medians a 
little larger; medians a little more than their dkmeter apart. Quad- 
rangle of median eyes longer than wide, narrower in front than behind. 
Anterior lateral eyes larger than the posterior laterals. Anterior row 
of eyes a little recurved; median eyes smaller than the laterals, sub- 
conti^ous with each other, about their radius from the laterals. Anterior 
margin of furrow of chelicera with four teeth which decrease gradually 
in height to the most distal one; posterior margin with a single tooth. 

Epigynum as shown in fig. 160. 

Length, 

Type locality. — ^Utah: Smith and Morehouse branch of the Weber 
Canyon, 9 holotype taken October 7, 1932, by R. V. Chamberlin. 

Genus Tortembolus Crosby 

Proc. Calif. Acad. Sci., 14; 115. 

Orthotype: Tortembolus tortuosus Crosby. 

Tortembolus approximatus, new species 
Figs. 140-144 

Male, female. — Color: Carapace light yellowish brown, sometimes 
lightly marked with dusky; eyes on blade spots. Chelicerae light brown. 
Endites light orange brown. Sternum and labium dusky over yellow 
to dark dusky. Legs and palpi yellow or light brownish; palpal organs 
brownish and dusky. Abdomen dark gray; epigastric area p^e. Spin- 
nerets light brownish yellow. Epigynum pale yellow and light dusky. 

Femde. — Structure: Size medium. Carapace moderately large, 
slightly elongate; median groove absent; head slightly humped back 
of eyes. Clypeus protruding; height about 3.0 diameters of a. s. eye. 
Eyes small, imperfect; eye area occupies about 0.6 width of head. 
Posterior eye row faintly recurved; p. m. eye about 1.6 diameters apart, 
1.6 diameters from side eyes. Anterior row faintly recurved; a. m. eyes 
about 0.7 diameter apart, 1.2 diameters from the larger side eyes. 
Median ocular quadrangle about as wide as long, wider behind than 
in front. 

Chelicerae slightly reclined; stridulating file weak, but distinct; fang 
groove with five teeth in front, four behind. Sternum normal, separates 
hind coxae by a little less than a diameter. Palpus slender, several 
long spines on the tarsus. Legs moderately long and slender distally. 
Abdomen normal. Epigynum with a large, laterally broad and longi- 
tudinally narrow, clear sclerite; separated from anterior rim by a 
narrow, transverse, slit. 

Male. — Strticture: Carapace with thoracic part rather low; head 
broadly elevated with a deep pit back of each p. s. eye; median groove 
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absent. Clypeus nearly vertical; height about 4.0 diameters of an a. s. 
eye. Eyes small, all in front and below cephalic lobe. Anterior eye row 
straight; a. m. eye about 0.8 diameter apart, 2.8 diameters from side 
eyes. Posterior row slightly recurved from above (procurved from in 
front) p. m. eye about 2.0 diameters apart, 2.0 diameters from side eye. 
Median ocular quadrangle about as wide ,as long, much wider behind 
than in front. 

Chelicerae moderately weak; slightly reclined; fang groove with five 
teeth in front, four small teeth behind. Sternum broad, pointed behind ; 
separates hind coxae by less than a diameter. 

Palpus moderately large. Femur and patella normal. Tibia much 
enlarged, the ectal part formed into two rotmded lobes, the mesal part 
extended as a long heavy process, hind ectad. C 3 mbium and para- 
cymbium normal, moderately small. Embolus long, heavy, coiled, 
contorted at distal end; the tail-pieces small; tigulum distorted. 

Measurements: 

9 d' 

Mm. Ratio Mm. Ratio 


Length 2.60 136 2.50 200 

Cepnalo thorax: 

Length 1.10 100 1.25 100 

Width 0 88 80 1.00 80 

Tibia-patella: 

1 1.10 100 1 20 96 

4 1.17 106 1.25 100 


Type locality . — Oregon: Jackson Co., April 6, 1927, 9 , J. C. 
Chamberlin. 

Other records . — California: Atlerton, December, 1927, cf, J. C. 
Chamberlin; Saratoga, March 25, 1928, c?, J. C. Chamberlin; Riverton, 
July 15, 1935, 9 , W. Ivie; 48 m. No. Willets, March 4, 1938, cf , 2 9 9 , 
J. C. Chamberlin; Pacific Grove, August, 1937, 2 9 , W. Ivie. Oregon* 
W. Corvallis, March 20, 1937, c? 4 9 , J. C. Chamberlin. 

Tortembolus monicus, new species 
Fig. 139 

Female. — Color: Carapace light yellowish brown, with distinct 
dusky markings of essentially the usual pattern. Chelicerae and 
•endites light orange brown. Sternum and labium dark dusky brown. 
Legs and palpi light yellow. Abdomen blackish. Spinnerets pale 
yellow. Epigynum dus^, brownish and yellowish. 

Structure: Size small, body moderately slender; legs short. Carapace 
normal; head raised slightly back of the eyes. Clypeus protruding; 
height about 2.0 diameter of an a. s. eye. Eye area occupies about 0.6 
width of head. Eyes unequal, order of size being a. s., p. m., p. s., a. m. ; 
the a. m. eyes less than half the diameter, of the a. s. eyes. Posterior 
eye row slightly recurved; p. m. eyes 1,2 diameters apart, 0.8 diameter 
from side eyes. Anterior row slightly recurved; a. m. eyes about 0.4 
diameter apart, 1.0 diameter from the side eyes. Median ocular area 
fa,intly wider than long, much wider behind than in front. Chelicerae 
slightly reclined; short. Sternum normal, obtuse behind; hind coxae 
separated by a little more than a diameter. Legs moderately short. 
Epigynum large; the principal sclerite is a broad, slender, inverted T. 
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Measurements: 

9 



Mm, 

Ratio 

Length 

Cephalothorax: 

1.32 

236 

Length 

Width 

0.56 

0.44 

100 

79 

Tibia-patella: 



1 

0.46 

82 

4 

0.52 

93 


Type locality . — California: Santa Monica, December 19, 1933, 9 . 


Genus Willibaldia Keyserling, 1886 
Die Spinnen Amerikas, 2(2): 123. 

Generotype : Willibaldia cavernicola Ke 3 reerling. 

Willibaldia (?) sodonta, new species 
Fig. 146 

Female. — Color: Carapace light brown; eyes on black ^ots. 
Chelicerae light brown. Endites light brownish orange, with pale tips. 
Sternum and labium light yellowish brown, very lightly diaded with 
dudcy. Legs and palpi bright light brownidi orange. Abdomen medium 
gray. Spinnerets light yellowiSh brqwn. Epig 3 mum dudcy brown. 

Strttcture: Size medium large. Carapace normal in outline, head 
slightly humped back of the eyes; median groove absent. Clypeus 
nearly verticd ; height about 0.3 diameter of a. s. eye. Eye area occupies 
about 0.7 width of head. Post eye row straight; p. m. eye about 1.3 
diameters apart, 1.5 diameters from side eye. Anterior row straight; 
a. m. eye about 0.8 diameter apart, 1.7 diameters from side eye. Median 
ocular quadrangle with width in ^nt equaling length, broader behind 
than in front. 

Chelicerae reclined, moderately long; fang groove with three large 
teeth, dose together in front, five small teeth behind. Endites 
moderately small. Sternum heart-diaped, median sized; hind coxae 
separated by a diameter. Palpi small. Legs rather large. Abdornen 
moderately small. Epigynum with a large transverse oval opening 
situated between an anterior and posterior ridge. 


Measurements: 

9 

Mm, 

Ratio 

Length 

2.35 

214 

Cephalothorax: 

Length 

1.10 

100 

Width 

0.87 

80 

Tibia-patella: 

1 

1.20 

109 

4 

1.26 

115 


Type locality . — ^Washington: White R. Camp, Rainia- Park, 
July 6, 1938, $ . 
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Genus Wubana Chamberlin, 1919 

Ann. Ent. Soc. America, 12: 252. 

Orthotype: W ubana drassoides (Emerton). 

Wubana reminiscens, new species 
Fig. 145 

Female. — Color: Carapace light brown. Chelicerae light brown. 
Endites orange. Sternum and labium brown. Legs and palpi brownish 
yellow. Abdomen dark gray, with a large white spot above the spin- 
nerets and with inconspicuous transverse lines and specks of light gray 
above. Spinnerets light yellowish. Epigynum light yellowish and 
reddish brown. 

Structure: Carapace ovoid, narrowed in front; head slightly convex 
back of eyes. Height of clypeus about 2.2 diameters of a. m. eye. Eye 
area occupies about 0.6 width of head at posterior eye row. Posterior 
eye row straight; p. m. eyes 1.0 diameter apart, 0,6 diameter from side 
eyes. Anterior row faintly procurved; a. m. eyes about 0.4 diameter 
apart, same distance from lar^r side eyes. Median ocular quadrangle 
sHghtly wider than long, wider behind than in front. Chelicerae 
vertici; fang groove with two small teeth behind, none in front. 
Endites about as long as wide, convergent around labium. Labium 
wider than long. Sternum cordiform; separates hind coxae by about a 
diameter. Palpi small, spined, without terminal claw. Legs moder- 
ately long; stout basally, very slender distally; paired claws with a large 
tooth on under side. Abdomen normal; moderately high. Colulus 
distinct. Epigynum produced posteriorly into a single, straight, finger 
like projection. 

Measuremevls: 


Length 

Cepnalothorax: 

Length 

Width 

Tibia-patella: 

4 !!!!!!!!!!!; 1.45 126 

Type locality: Wyoming; Yellowstone Park, August 14, 1927, 9 , 
R. V. Chamberlin. 


Mm. 

2.80 

1.15 

0. 95 

1 . ^0 


Ratio 

244 

100 




Genus Zygottus, new 

A genus in some respects suggesting Sisicottus but the embolus of the 
male palpus short and not in a coil. The tibial apophysis of the male 
palpus arising at distal end and relatively long and slender and directed 
distad. The epigynum simple, presenting at caudal border a relativdy 
small embayment. 

Orthotype; Zygottus corvalUs new species. 

This genus as at present recognized embraces the two new species 
described below. 
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Z:^ottus Corvallis, new species 
Figs. 147-149 

Male, female. — Color: Carapace light brown lightly marked with 
dusky. Chdicerae light brown. Endites light brown to dudsy brown 
with pale tips. Sternum and labium dark dusky brown, tegs and 
palpi light yellowish brown, the distal tip of femora and base of tibiae 
usually somewhat paler than the rest. Abdomen medium to dark gray. 
Spinnerets light yellowish brown. Epigynum yellowish or browniSi 
and dusky. 

Structure: Carapace essentially normal, moderately short and 
broad; not modified in the male. Clype^s vertical; height about 2.8 
diameters of a. s. eye. Eye area occupies about 0.7 width of head; 
a. m. eyes smaller than the others. Posterior eye row straight; p. m. 
eyes 0.9 diameter apart, 0.8 diameter from side* eyes. Anterior row 
straight; a. m. eyes about 0.6 diameter apart, 0.8 diameter from the side 
eyes. Median ocular quadrangle about as long as wide, much wider 
behind than in front. 

Chelicerae slightly reclined; stridulating file apparently absent; fang 
groove with four teeth in front, four small t^th behind. Sternum 
moderately large, convex, truncate bdiind; separates hind coxae by 
slightly more than a diameter. Palpus moderately small. Femur 
normal. Patella normal, diort, bardy longer than wide. Tibia 
slightly inflated, with a long, slender, curved process on the mesal side. 
Cymbium and paracymbium normal. Embolic division short; with a 
diort, spatulate tail-piece, a somewhat enlarged middle section, and a 
very short embolus. 

9 tf 

Mm. Ratio Mm. Ratio 

1.77 253 1.40 200 

0.70 100 0.70 100 

0.60 86 0.60 86 

0.60 86 0.70 100 

0.72 103 0 74 106 

Type locality . — Washingtok: Denny Cr., Snoqualmie Pass, August 
16, 1935, 5 $ , W. Ivie. 

Other records . — Oregon: 6 mi. W. Corvallis, May 9, 1936, 4 9, 
J. C. Chamberlin; Divide, April 28, 1937, 2 cT 6 9 , J. C. Chamberlin. 

Zygottos oregonus, new species 
Figs. 150, 151 

Female. — Color: Carapace yellowidi brown, with dusky rn a rki n i ^ in 
the usual pattern; inter-ocular area mostly bladddi. Chelicerae light 
brown. Sternum, labium and endites dusky brown. Legs and palpi 
light yellowish. Abdomen dark pray. Spinnerets brownidi yellow. 
Epigynum light dudcy over yellowidi and light brownish. 

Structure: Size sniall. Carapace normal. Height of dypeus about 
2.5 diameters of an a. s. eye. Head slightly convex back of eyes. A. m. 


Measurements: 


Length 

Cephalothorax: 

Length 

Width 

Tibia-patella: 

1 

4 
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eyes much smaller than the others; eye area occupies about 0.65 width of 
head. Posterior eye row stra^ht; p. m. eyes 1.0 diameter apart, 0.9 
diameter from side eyes. Anterior row slightly recurved; a. m. eyes 0.8 
diameter apart, 1.0 dkmeter from side eyes. Median ocular quadrangle 
longer than wide, wider behind than in front. 

. Chelicerae slightly reclined; fang groove with five teeth in front, five 
small teeth behind. Sternum normal, posterior tip rounded ; hind coxae 
separated by a little more than a diameter. Epigynum small; from 
ventral view consists of a small indentation in the posterior rim, in 
which a pair of small openings are concealed. 


Measurements: 

9 



Mm. 

Ratio 

Length 

Cephalothora? : 

1.60 

224 

Length 

0.67 

100 

Width 

Tibia-pa telln: 

0.64 

0.57 

81 

1 

85 

4 

0.63 

04 


Type kcaUty . — Oregon: S. Denmark, April 27, 1938, $, J. C. 
Chamberlin. 



BOOK NOTICES 


SPIDERS OF CONNECTICUT, by Benjamin Julian Kaston. Connecticut 
State Geol. and Nat. Hist. Survey, Btdl. 70, pages, 6 text figures, 1 map, 
142 plates. 1948. 

Though the reviewer knows little about araneologjr, this aj^ars to him to be 
a worthy companion to the various volumes on the nisects of Connecticut and 
should prove as valuable as its predecessors in the study, not only of the New 
England fauna, but in that of other parts of temperate Nor^ America as well. 
The general treatment of external and internal anatomy, to which fifteen pages 
and the six text figures are devoted, together with Ae keys, descriptions, a 
glossary, and the apparently well-executed illustrations, should greatly facilitate 
identifications. 

'he biology of the spiders is not neglected. Pages 27 to 44 are devoted to an 
account of the ^e history and habits, to parasites and other natural enemies, and 
to the economic aspects, including an accoimt of arachnidism. In addition to 
this, a great deal of biological information is included in the separate accounts 
of the species, and twenty-nine plates are devoted to photographs showing such 
material as habitus studies, webs, spiderlings, and egg masses. 

The manuscript was completed in 1941 and was delayed in publication, 
presumably by the war. As a result of this, some changes were made, with the 
result that some necessary inconsistencies occur. The absence of plates X3^II 
and LXVIII is perhaps the most noticeable of these. — ^M.T J. 


THE CHRYSOMELIDAE OR LEAF BEETLES OF GEORGIA, by P. W. 

Fattig. Emory Univ. Museum Bull. 6. 47 pp. September 1, 1948. 

This study lists 417 species and varieties of leaf beetles recorded from 
Georgia, with distributional and seasonal data. This is the sixth of a series, the 
previous numbers having dealt with the Mutillidae, Phyllophaga, the Asilidae, 
the Tabanidae, and the Cerambycidae. 

Dr. Fattig's methods are not to be recommended to those compilers of lists 
who are anxious to break into print. His collections are made over considerable 
periods of time (twenty-one years in the present case), and the manuscripts are 
checked by specialists in the various groups so that the nomenclature becomes 
consistent within itself. Done in this way, a list of this type becomes a permanent 
contribution to the literature of entomology. — ^M.T.J. 


MALARIA CONTROL ON IMPOUNDED WATER, by E. L. Bishop, M. D. 
Hollis, C. I. Mansur, and others. The United States Public Health 
Service and the Tennessee Valley Authority. xiv-|-422 pp., 215 figs., 43 
tables. 1947. 

This manual, which is intended to serve as a giude for engineers, medical 
officers and others concerned with the administration of control operations, 
attempts to present the basic principles and the modem practices of malaria 
control as applied to the impounded waters of flowing streams. Full consideration 
is given to the planning of malaria control programs for both proposed and existing 
empoundages, to primary antilarval measures and their application, to supple- 
mentary control measures such as mosquito-proofing and house-spraying, to the 
necessary facilities, field operations, and reports, and to the training of personelle. 
A general discussion of anopheline mosquitoes, their identification, biology, 
ecology, and relationship to malaria is included. The relationship of the control 
measures to wild life is discussed. Legal aspects, including summaries of the 
various state laws, are considered. 

The purpose of the work is primarily utilitarian, and no claims are made 
except for the presentation of the best available information for practical purposes. 
As one would expect, references are few in number, and descriptions of technique 
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rather complete. Even the more technical parts of the work are easy to read. 
Most of the illustrations are quite clear; the color photographs are especially 
notable. The book presents a good appearance, with a good ^ade of paper and 
permanent binding. 

The work as a whole appears quite well done. The reference to one malaria 
mosquito as Anopheles freebomi in one place and as A, maculipennis freebomi 
in another may be confusing to some. In addition to the use for which it was 
intended, the work will be of value to teachers and students of medical 
entomology.— M.T.J. 


REVISTA ECUATORIANA DE HIGYENE Y MEDICINA TROPICAL.— 
An examination of volume 3, 1946, which was received for review, indicates that 
this journal publishes some work of interest to medical entomologists. There 
are two such papers in this volume: “Encuestas de malaria en el litoral Ecua- 
toriano” (Anonymous), pp. 124-148, 2 figures, 24 tables; and “Las moscas, como 
agentes vectores de enfermedades entdricas en Guayaquil,” by Clodoveo Alcivar 
Z. and Francisco Campos R., pp. 3-14, 1+5 tables, 1 gr^h. Other articles, for 
example, “Limite fisico-quimicos de lo viviente,” by Josd Crusellas Ventura, 
pp. 55-fil, will interest some entomologists.— M.T.J. 


HANDBOOK ON INSECT ENEMIES OF FLOWERS AND SHRUBS, by 
C. A, Weigel and L. G. Baumhofer. U. S. D. A. Misc. Pub. No. 626. 
iii+115 pages, 170 figures. 1948. Price, 35 cents. 

This handbook is designed for the use of the home gardener in recognizing 
the common insect and related pests he may encounter in &e fiower garden and in 
applying the proper remedies. The first part (pp. 2-18) deals with general insect 
pests, such as cutworms, grasshoppers, aphids, and sowbugs. The second part 
(pp. 18-94) treats insects attacking ^cinc plants; only the chief pests are con- 
sidered under each plant, but a cross index refers to others that are considered 
either in this or in the previous part. The remaining pages are devoted to a 
discussion of insecticides and their application, to dustmg and spraying equip- 
ment, and to an index. 

A great deal of information is contained in this booklet, and much of it will be 
of permanent value. The chief limitation, which is admitted in the preface, is 
that it was pr^ared prior to the development of the new insecticides; of these, 
only DDT is mentioned, and the discussion of it is placed in an appendix.— M.T.J. 
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Bruce, W. N., article by, 346. 

Bruner, S. C., article h}% 63. 

Byllisanat 65. 
brunnea, 65. 

Cactophagus, 426. 

Calendra, 369, 427. 
mormon, 369. 
multilineata, 370. 

Calendrinae, 413. 

Calendrini, 419. 

Campsomeris, 59. 

^annulata, 59. 
marginella, 59. 
modesta, 59. 

Carthaeomoipha, 66. 
balloui, 66. 

Catabnthorax, 484. 
clypiellus, 4^. 
oxypaederotipus, 488, 
plumosus, 490. 
sfylifeTf 486. 

Catosus, 488. 

Ceraticelus, 491. 
agathuSt 491. 
formosus, 492. 

pistus, 492. 
laetabilis, 492. 

pisga, 492. 
siAniger^ 491. 
tuganuSj 494. 
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Ceratinella, 496. 
bruimea, 499. 
huna, 496. 
diversat 498. 
hemathay 500. 
kolocereay 500. 
kenaba, 501. 
omatula, 501. 

alaskanay 501. 
placida, 502. 
tigwna, 504. 
tosiofy 506. 

Ceratinops, 508. 
uintanay 508. 

Ceratinopsis, 509. 
crosbyiy 510. 
eutypa, 509. 
gosibiay 512. 
intervenlay 514. 
oregonicolay 510. 
pdomaray 511. 
secutay 512. 
watsingay 516. 

Ceratocheilus, 146. 

Chamberlin, Ralph V., article by, 483. 

Cherairay 518. 
castorisy 520. 
kency 519- 
salmonisy 520. 
willapay 518. 

Cheumatopsyche, 400. 
georcy 500. 
halimay 400. 

Chimarra, 24. 
dentosa, 25, 
periguQy 24. 

Chremylus, 28. 
rubiginosus, 28. 

Chiysomelidae, 468. 

Cicindela, 27. 
repanda, 27. 
maehleriy 27. 

Cicindelidae, 27. 

Cochlembolus, 522. 
provoy 522. 

Coleoptera, 27, 206, 369, 413, 468, 478. 

Collembola, 353. 

ColoncuSy 5^. 
americanus, 524. 
cascadetiSy 524. 
ocalay 524. 
piuSy 525. 
siouy 525. 

Conopidae, 223. 

Conops, 226. 

Comicularia, 526. 
selmay 526. 

Corypheolana, 527. 
oaUmpoy 

Cosmopolites, 421. 

Ctenocephalides, 346. 
felis, 346. 

Culex, 1, 330, 360. 
apicalis, 336. 


arizonensiSy 341. 
derivator, 345. 

mulrennaniy 1 . 
quinquefasciatus, 360. 
reevesiy 342. 
territans, 332. 

Culicidae, 1, 51, 327, 330, 360. 

Ctirctilionidae, 369, 413. 

Cyarda, 100. 
scuminipennis, 100. 
acutissimay 101 . 
cubensisy 101. 
fiiscifronsy 102. 
haitensisy 103. 
melichari, 103. 
walked, 103. 

Dakshiamy 68. 
katharinay 70. 

Dahnannia, 233. 
blaisdelli, 234. 
heterotricha, 235. 
nigriceps, 234. 
pacidca, 234. 
picta, 2^. 
vitiosa, 234. 

Denning, D. G., article by, 397. 

DeoceruSy 74. 

Dermestidae, 478. 

Diathetes, 4^. 

Diocalandra, 431. 

Diptera, 1, 8, 51, 137, 189, 223, 247, 327, 
330, 360, 387, 403, 455. 

Discobola, 139. 

Disembolus, 527. 
apachcy 527. 
zygethuSy 527. 

Dolichopeza, 138. 
austrocalendonicay 138. 

Dolophilodes, 24. 

Dryophthorus, 436. 

Dufourea, 119. 
afasciatay 130. 
cupreoy 119. 
dentipesy 132. 
dilatipeSy 135. 
longicepSy 128. 
pectinipeSy 126. 
trochanteray 121 . 
vandykeiy 124. 

Dynamis, 419. 

Eperigone, 528. 
sociusy 528. 

Erigonidae, 483. 

Erioptera, 145. 
catedoniay 145. 

Eristalis, 387. 
tenax, 387. 

Eucalandra, 431. 

Eularia, 530. 

kaibay 5 ^. 

quaestiOy 531. 
wiomay 530. 

Exline, Harriet, article by, 309. 
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Fairchild, G. B., articles by, 247, 455. 

Fisher, Charles K., article by, 450. 

FUUarina, 114. 
aguiarij 114. 

Flatarissa, 106. 
humeralisy 107. 
variegatay 107. ’ 

Flatidae, 63. 

Flatididay 112. 
luellay 112 . 
pdllescensy 113. 

Flatoidinus, 114. 
acutus, 115. 
bipunctatuSy 116. 
humeraliSy 116. 
maculosusy 116. 
dotatus, 117. 

higubrisy 118. 
obscurusy 115. 
olivaceuSy 117. 
pallescensy 117. 
ptmctatus, 116, 

Formica, 438. 
exsecroides, 438. 

Formicidae, ^7, 438. 

Gatliniay 22. 
mokriy 23. 

Grammonota, 531. 
scdicicolay 532. 

Gurney, Ashley B., article by, 213. 

GynopHstia, 143. 
caledonicay 143. 
neocaledonica, 143. 
williamsiana, 144. 

Halictidae, 119. 

Haviland, Elizabeth E., article by, 438. 

Helius, 141. 
aphrophilusy 141 

Hemerobiidae, 213. 

Hemerobius, 213. 

7ieadelphtiSy 214. 

Hemiptera, 371. 

Hertig, Marshall, articles by, 8, 247, 
455. 

Hilaira, 532. 
garrinGy 532. 

Homoi)tera, 63, 384, 393. 

Hovanitz, William, article by, 48. 

Hydropsyche, 398. 
impula, 398. 

Hymenoptera, 28, 58, 119, 267, 326, 387, 
438, 439, 450. 

Hypoaspinae, 479. 

Hypoaspis, 479. 
murinuSy 479. 

Ignotus, 478. 

Jahn, Theodore Louis, article by, 258. 

Kitzmiller, James B., article by, 393. 

Koel, Bertram S., article by, 258. 

Krombein, Karl V., article by, 58. 


Laelaptidae, 479. 

LaRivers, Ira, article by, 371. 

Lee, Helen Tsui-Ying, article by, 200. 
LeoceruSy 74. 

fuscusy 74. 

L^idoptera, 48, 200. 

Linmephilus, 400. 

gioiay 400. 

Limonia, 139. 

caledoniaey 139. 

Lophomma, 533. 
columbiay 533. 


Macrosiphum, 393. 

sanbomi, 393. 

Maso, 534. 
marzi, 534. 
maianuskaey 534. 
naoajOy 535. 

Mason, Horatio C., article by, 28. 
McLsoncuSy 536. 

arienusy ^ 6 . 

diiXy 536. 
nogales, 537. 

Melanoconion, 1. 

Melormenis, 86. 
asymmetricay 92. 
frigiday 88 . 
inconspicuay 90. 
maestralisy 90. 
per sea y 92. 
pruinosa, 96. 
cubariGy 96. 
siboneyy 96. 
variegatay 88 . 

Menzies, George C., article by. 479. 
Metamasius, 429. 

Metcalf, Z. P., article by, 63. 
Meteriqptera, 145. 

Mills, Harlow B., article by, 353. 
Minyriolus, 538. 

pampiay ^ 9 . 

plesiusy 538. 

Molophilus, 146. 

voraxy 146. 

Monoflata, 70. 

perpusilla, 72. 

Monoflatinay 72. 

viridipennisy 72. 

Montilaira, 539. 
relictay 540. 

Munson, Sam C., article by, 377. 
Mycetophilidae, 189. 

Myocalandra, 430. 

Myopa, 235. 
aperta, 238. 
clausa, 238. 
curticomis, 238. 
fenestrata, 236. 
flavopilosa, 237. 
longipilis, ^7. 
melanderi, 235. 
plebeia, 237. 
seminuda, 237. 
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vanansi 236. 
vesiculosa, 236. 
vicaria, 236. 
virgiiiica, 237. 
willistoni, 236. 

Myrmica, 267. 
lobicomis, 272. 
ale^tris, 274. 
alpina, 274. 
angustifrons, 274. 
apennina, 274. 
arduennae, 274. 
deplanata, 276. 
foreli, 276. 
fracticomis, 276. 
jessensis, 286. 
kieviensis, 286. 
lissaborensis, 287. 
littoralis, 287. 
lobulicomis, 287. 
pyrenaea, 287. 
mynmecophila, 270. 
puerilis, 287. 
rugulosa, 305. 
caucasica, 306. 
constricta, 306. 
hellenica, 306. 
limanica, 307. 
chersonensis, 307. 
strandi, 307. 
slobodensis, 307. 
ruginodiformis, 307. 
rugulosa-scabrinodis, 308. 
sabideti, 288. 
americana, 288. 
hamulata, 293. 
lonae, 294. 
nearctica, 294, 
pilosiscapus, 296. 
scabrinodo-lobicomis, 296. 
spinosior, 296. 
schencki, 296. 
brunescens, 297, 
burtshak-abramovitschi, 297. 
caucasicola, 298. 
emeryana, ^8. 
kutteri, 301. 
obscura, 302. 
plana, 302. 
salina, 302. 
spatulata, 303. 
starki, 304. 
subopaca, 304. 
tahoensis, 304. 
sulcinodis, 267. 
nigripes, 268. 
sulcinodo-ruginodis, 268. 
sulcinodo-rugulosa, 268. 
sulcinodo-scabrinodis, 270. 
vicaria, 270. 

Naucoridae, 371. 

Naucorinae, 371. 

Neoamphorophora, 384. 
te^^rosiae, 384. 


Neoculex, 330. 

Neuroptera, 213. 

Occemyia, 243. 
abbreviata, 245. 
longicomis, 245. 
loraria, 244. 
luteipes, 245. 
modesta, 245. 
nigra, 244. 
nigripes, 244. 
propmqua, 244. 

Ochrotrichia, 398. 
potomus, 398. 

Oedothorax, 540. 
cascadeuSf 540. 

Ormenana^ 80. 
fiisca, 82. 
linki, 80, 
nana, 82. 
punctata^ 84. 

Ormenaria^ 78. 
rufifascia, 78. 

Ormenis, 76. 
cubensisj 76. 

Ormenoides, 86. 
suhfiava^ 86. 

Orthoptera, 258. 

Orthotrichia, 397. 
instahilis, 397. 

Oxyethira, 397. 

^sea, 398. 
janella, 397. 

Paracotalpa, 207. 
ursina, 207. 
ursina, 207. 

Paralimngjhila, 143. 

Parsons, Cfarl T., article by, 223. 

Pelocoris, 371. 

Shoshone, 371. 

Pemphredon, 326. 
inomatus, 326. 

Phacecorynes, 424. 

Phacelodocera, 138. 
margaritae, 138. 

Philopotamidae, 17. 

Phlebotomus, 247, 455. 
atroclavatus, 455. 
cyannensis, 460. 
cyannensis, 460. 
maciasi, 466. 
puertoricensis, 462, 
viequesensis, 
chiapanensis, 467. 
cruciatus, 247. 
ctenidophorus, 466. 
gomezi, 252. 
trinidadensis, 255. 

Phy^ocephala, 230. 
analis, 233. 
burgessi, 230. 
furcillata, 232. 
xnarginata, 231. 



1948 ] 


Index to Volume XLI 


569 


texana, 231. 
tibialis, 

aurattis, 230. 
brachyrhyncbus, 229. 
bulbirostris, 228. 
excistis, 230. 
fronto, 228. 
gracilis, 229. 
nigrimamis, 228. 
obscuripennis, 227. 
semifuscus, 2^. 
sylvostis, 2^. 

Physonota, 468. 
alutacea, 474. 
arizonense, 472. 
helianthi, 470. 
pacifica, 477. 
picticollis, 477. 
unipunctata, 473. 

Planodascaliay 104. 
ag^yoh 106. 

/Msca, 104. 
obscura, 105. 
viridicostat 105. 

Pltisiotis, 210. 
woodi, 210. 

Polistes, 450. 
apachiis, 450. 

Polytus, 4^. 

Psdothorax, 541, 
atopust 541. 

Pseudoflatoides, 108. 
fasciculosus, 108. 
fasciatust 109. 
griseus, 109. 
maculosusy 110. 
vittatuSf 109. 
lichenoidest 111 
tortrix, 110. 

. flaviiSf 110 , 
habanensist 111. 
ixisularis, 111. 

Psychodidae, 8, 247, 455, 


Rau, Phil, article by, 326. 

Rhabdomastix, 144. 
austrocaledonieTisis, 144. 

Rhabdoscelus, 430. 

Rhodobaenus, 427. 

Rhinostomus, 417. 

Rhyacophila, 17. 
belona, 19. 
fenderit 18. 
ophrySt 19- 
parantrCj 17. 

Rhyacophilidae, 17. 

Rhynchophorinae, 413. 

Rhynchophorini, 418. 

Rhynchophorus, 419. 

Riegel, (Jarland T., article by, 439. 

Ritcher, P. O., article by, 206. 

Robertsonomyia, 242. 
lovetti, 243. 


palpalis, 243. 
parva, 243. 

Robinson, John H., article by, 27. 

Ross, H. H., article by, 17. 

Rutelinae, 206. 

Sanderson, Milton W., article by, 468. 

Satterthwait, A. F., article by, 

Scarabaeidae, 206. 

Sciastes, 541. 

tennat 541. 

Scironis, 542. 
autoTf 542. 
simat 5 ^. 

Scoliidae, 58. 

Scylaceus, 544. 
amylusj 544. 
divisus, 544. 
polos, 545. 

Scyphwhorus, 424. 

Shaw, F. R., article by, 189. 

Sicus, 245. 

Simmons, Perez, article by, 450. 

Sipalini, 416. 

Siphonaptera, 346. 

Sitophilini, 4^. 

Sitophilns, 432. 

Smith, Clyde F., article by, 384. 

Sphecidae, 326. 

Spirembolus, 546. 
cheronus, 546. 
moderns, 547. 
oreinoides, 546. 
or thus, 548. 

Stenommatus, 437. 

Stenosus, 490. 

Strandtmann, R. W., article by, 479. 

Stromboscerinae, 413, 434. 

Stylogaster, 246. 
bianntilata, 246. 
neglecta, 246. 

Sympherobius, 218. 
beameri, 220. 

Syrphidae, 387. 

Tabanidae, 403. 

Ta hygyna, 548. 
potto, 548. 
sima, 549. 
watona, 549. 

Tapinocyba, 550. 
alpha, 550, 

^ommo, 550. 
tdahoana, 551. 
iowa, 552. 
kesimba, 552. 
phono, 553. 
pontis, 554. 
sticro, 554. 
vermontis, 555. 

Thylodrias, 478. 

Tigellintas, 555. 
mesus, 55Q, 
perditus, 555. 
weber, 557. 
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Tinea, 28* 
pellionella, 28. 

Tiphia, 59. 
asericae, 69. 
bicarinata, 59. 
biseculata, 60. 
castaneaevora, 60. 
frater, 60. 
matum, 60. 
notopolita, 60. 
alleni, 60. 

pcroilliavora, 60, 61. 
pullivora, 61. 
sternata, 61. 
totopunctata, 62. 
vemalis, 62. 

Tiphiidae, 58. 

Tipulidae, 137. 

Tomocerinae, 363. 

Tomocerus, 356. 
missus, 366. 

Tomolonus, 353. 
reductus, 363. 

Tortembolus, 557. 
approximatus, 557. 
monicus, 668. 

Toxorhina, 1^. 
caledonica, 146. 
juvenca, 147. 

Trichoptera, 17, 397. 

Tritomurus, 356. 

Trochorhopalus, 426. 

Tyler, John G., article by, 450. 


Vespidae, 460. 

Warileya, 12. 
phlebotomanica, 12. 

Weber, Neal A., article by, 267* 

Wheeler, Nancy H., article by, 41. 

Willibaldia, 559. 
sodonta, 559. 

Wubana, 560. 
reminiscenSi 560. 

Yeager, J. Franklin, article by, 377. 

Yuccaborus, 418. 

Zodion, 239. 
abitus, 241. 
albifacies, 242. 
albonotatum, 240. 
americantim, 242. 
angusticomis, 241. 
cinereiventre, 241. 
cyanescens, 239. 
fulvifrons, 240. 

• intermedium, 240. 
nig^rons, 2^. 
obliquefasciatum, 239. 
perlongum, 241. 
pictulum, ^9. 
triste, 241. 

Zygottus, 560. 

Corvallis, 661. 
oregonus, 661. 
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